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Now  ICOM  offers  the  best 
choices  in  compact  2-meter 
FM  mobifes...the  IC-27H 
45-watt  compact  and  the 
IC-27A  25-watt  ultra  com- 
pact mobile* 


Size.   The  ICOM  IC-27A 

and  IC-27H  measure  only 

*x!V7-Hx7"D|fC-27His 
9*  deep). 

Easy  to  Operate,  Even 
thou gh  the  I C-27A  and  IC-27H 
are  the  smallest  mobiles  they 
have  large  operating  knobs 
which  are  easy  to  use  in  the 
mobile  environment 

32  PL  Frequencies.   The 
compacts  come  ready  to  go 
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Compact  Size 
No  Compromise 


with  32  PL  frequencies, 

Internal  Speaker  The 
compacts  feature  an  internal 
speaker  which  allows  the 
mobiles  to  be  mounted  in 
a  variety  of 
compact 
locations. 


Internal 
Speaker 


9  Memories.  The  compact 
mobiles  have  9  memories  which 
will  store  the  receive  frequency, 
transmit  offset  offset  direction 
and  PL  tone.  All  memories  are 
backed  up  with  a  lithium  bat- 
tery, 

Speech  Synthesizer,  To 
verbally  announce  the  receive 
frequency,  an  optional  UT-16 
voice  synthesizer  is  available. 

Scanning.  The  ICOM  com- 
pacts have  four  scanning  sys- 
tems .memory  scaa  band  scan, 
program  scan  and  prrorityscan. 
Priority  may  be  a  memory  or  a 
VFO  channel.. .and  the  scan- 
ning speed  is  adjustable. 


More  Features.  Other 
standard  features  include  a 
mobile  mount  IC-HM23 
DTMF  mic  with  up/down  scan 
and  memory  scan  and  intern- 
ally  adjustable  transmit  power. 

An  optional  IC-PS45  slim- 
line external  power  supply  and 
fC-SPIO  external  speaker  are 
also  available. 

See  the  JC-27A/H  compact 
mobile  transceivers  at  your 
local  ICOM  dealer.  For  superb 
performance  and  reliability 
your  only  choree  *  s  an  I  COM. 

Also  Available  are  the 

IC-37A  220MHz  and  IC-47A 
440MHz  25  watt  compact 
mobiles 


ICOM 


First  in  Communication 


ICOM  America,  Int.,  2380-11 6th  Ave  NE,  Bellevue,  WA  98004  /  J331  Tovwrwood  Drive,  Sufte  307,  Dallas.  TX  75234 

All  lLdtrd  specifications  are  approximate  and  vubject  to  change  without  notice  at  obJigatton.    All  ICOM  radios  significantly  exceed  FCC  regulation)  limiting  spurious  ermiuons    27H1G84 


WORLDWID 


I  ST  R I B  U  T  I  O 


it 


UTLET  '  ^ 


lilliCOMJ|C-R71A 


Superior  Grade  General 
Coverage  Receiver 

SALE!  CALL  FOR  PRICE 


MM  ICOM  IC-37A 


IC-27A  (25WmFM) 
IC-27H  (45W>2M,fM) 
I C -37  A  (25W.220MH2.  FM ) 
IC*47A  (25W.70cm.FM) 

CALL  FOR  LOW,  LOW  PRICE 
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The  Latest  in  ICOM's  Long 
Line  of  HF  Transceivers 

CALL  FOR  LOW,  LOW  PRICE 
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LATEST  EDITION 
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1.2  GHz  Transceiver: 

The  First  Full-featured 

1240-1300  MHz  Transceiver 

AT  G  RE  AT  LOW,LOWPRI  CES 


LINEAR  AMPLIFIER 

•  Auto  Band  Switching 

•  Broadbanded 

•  HF  500  Watt  Linear 

AT  GREAT  LOW,  LOW  PRICES 
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25  MHz-1300  MHz 

NOW  TAKING  ORDERS 
FOR  FIRST  SHIPMENT 
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ANAHEIM.  CA  92001 

2620  W  La  Palma 

(714)  761-3Q33.  (213)  860-2040 

Bclw«*n  Disneyland  &  Knottt  Berry  Farm 


*&£%  OAKLAND,  CA  94606 
•jlP^    2210  Livingston  St.. 


Bob  Ferrero  W6RJ 
President 

Jim  Rafferty  N6RJ 
VP  So  Calit  Di* 

Artatieim  Mgr 


eURLINGAMEn  CA  94010 

999  Howard  Ave.. 

(415)  342-5757  George,  Mgf  WB6DSV 

5  mttes  MVlH  on  101  from  SFO 


(415)  534-5757:  Don,  Mgr  N6IPE 
Hwy  17  to  23rd  Ave  Exit 

SAN  DIEGO,  CA  92123 

5375  Kearny  Villa  Rd 

{619}  550-4900  Glenn.  Mgr   K6NA 

Hwy  163  &  Oaremont  Mesa  Blvd 


PHOENIX.  AZ  85015 

1702  W,  Camelback  Rd 
(602)  242-3515:  Bob,  K7RDH 

Ettl  of  Hwy  17 

VAN  NUVS.  CA  91401 

626S  Sepulveda  Blvd 

(816}  986-2212  AJ.  Mgr   K6YRA 

S*n  Diego  Fwy  ft  Victory  BJvd 


CALL  TOLL  FREE  (800)  854-6046 


ToU  free  including  Alaska  &  Hawaii  Phone  Hrs:  9-30  a.m.  to  5:30  pro  Pacific  Time  California  and  Arizona  customers  call  or  visit  nearest 
store  California  and  Arizona  residents  please  add  sales  tax.  Prices,  specifications,  descriptions  subject  to  change  without  notice. 
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THINGS  TO  LOOK  FOR 
(AND  LOOK  OUT  FOR) 
IN  A  PHONE 


•  One  year  warranty, 

•A  patch  should  work  with  any 
radio.  AMf  FM,  ACSB,  retey 
switched  or  synthesized. 

•Patch  performance  should  not 
be  dependent  on  the  T/R  speed 
of  your  radio. 

•  Your  patch  should  sound  just 
like  your  home  phone, 

•  There  should  not  be  any  sam- 
pling noises  to  distract  you  and 
rob  important  syllables.  The 

best  phone  patches  do  not  use 
the  cheap  sampling  method, 
(Did  you  know  that  the  competi- 
tion uses  VOX  rather  than 
sampling  in  their  $1000  com- 
mercial  model?) 

•  A  patch  should  disconnect 
automatically  if  the  number 
dialed  is  busy, 

•  A  patch  should  be  flexible.  You 
should  be  able  to  use  it 
simplex,  repeater  aided  simplex, 
or  seminduplex, 

•  A  patch  should  allow  you  to 
manually  connect  any  mobile  or 
HT  on  your  local  repeater  to  the 
phone  system  for  a  fully 
automatic  conversation.  Some- 
one may  need  to  report  an 
emergency! 

•A  patch  should  not  become  er- 
ratic when  the  mobile  is  noisy, 

■You  should  be  able  to  use  a 
power  amplifier  on  your  base  to 
extend  range. 

•You  should  be  able  to  connect 
a  patch  to  the  MIC  and  EXT. 
speaker  jack  of  your  radio  for  a 
quick  and  effortless  interlace, 

•  You  should  be  able  to  connect 
a  patch  to  three  points  inside 
your  radio  (VOL  high  side,  PTTt 
MIC)  so  that  the  patch  does  not 
interfere  with  the  use  of  the 
radio  and  the  VOL  and  SCI  set- 
tings do  not  affect  the  patch. 

•  A  patch  should  have  MOV 
lightning  protectors. 

•Your  patch  should  be  made  in 
the  USA  where  consultation 
and  factory  service  are  immed- 
ately  available.  (Beware  of  an 
inferior  offshore  copy  of  our 
former  PRIVATE  PATCH  II.) 

ONLY 

PRIVATE  PATCH  III 

GIVES  YOU  ALL 

OF  THE  ABOVE 


PRIVATE  PATCH 

SIMPLEX  SEMI-DUPLEX  INTERCONNECT 


The  telephone  is  the  most  powerful  mode  of  communications . . . 
PRIVATE  PATCH  111  gives  you  full  use  of  your  home  telephone  from 
your  mobile  and  HT  radios! 


With  only  three  simple  connections  to 
your  base  station  radio,  PRIVATE  PATCH 
III  will  give  you  more  communications 
power  per  dollar  than  you  ever  imagined 
possible. 

Suddenly  the  utility  of  your  radio  is  drastically 
increased*  There  are  new  sounds . . .  dial  tones, 
ring  tones,  CW  ID  and  the  sound  of  voices  you 
never  expected  to  hear  on  your  mobile  or  HT 
radio!  What  a  convenience! 

PRIVATE  PATCH  III  frees  you  from  member- 
ships, cliques  and  other  hassles  common  to 
many  repeater  autopatches.  You  can  call  who 
you  want,  when  you  want  and  for  as  long  as 
you  want.  You  can  even  receive  your  incoming 
calls! 


VOX  , .  „  the  right  choice! 

VOX  based  phone  patches  offer  many  perfor- 
mance and  operational  advantages  over  the 
sampling  method,  These  include  operation 
through  repeaters,  compatibility  with  any 
radio,  no  lost  words  or  syllables,  greater  range, 
smooth  audio  free  of  continual  noise  bursts, 
etc.,  etc. 

Most  amateurs  are  not  aware  that  the  compete 
lion's  top  of  the  line  patch  is  VOX  based.  (You 
know , , .  the  $1000  model  they  enthusiastically 
call  "our  favorite  commercial  simplex  patch" 
on  page  3  of  their  SP  brochure,) 

PRIVATE  PATCH  III  offers  about  the  same 
capability,  performance  and  features  as  their 
top  model  but  is  priced  closer  to  their  bottom 
of  the  line  (SP)  model! 

So  why  settle  for  SP  when  top  of  the  line  costs 
little  more? 


To  Learn  more  about  PRIVATE  PA  TGH  III  and  the  advantages  of  the  VOX  concept,  call  or  write  for 
our  four  page  brochure  today! 

PARTIAL  LIST  OF  FEATURES 

•  OPERATES  SIMPLEX,  THROUGH  REPEATERS,  OR  DUPLEX  ON  REPEATERS  •  VOX  BASED  •  TOLL 
RESTRICT  (Digit  counting  and  programmable  first  digit  lockout)  •  SECRET  CODE  DISABLES  TOLL 
RESTRICT  FOR  ONE  TOLL  CALL— Automatic  re*arm  •  AUTOMATIC  BUSY  SIGNAL  DISCONNECT 

•  CONTROL  INTERRUPT  TIMER  (Maintains  positive  mobile  control)  •  CW  ID  When  you  connect  again  on 
disconnect.  Free  ID  chip.  •  SELECTABLE  TONE  OR  PULSE  DIALING  •  MOV  LIGHTNING  PROTECTORS  • 
THREE  DIGIT  ACCESS  CODE  (e.g.  #91)  •  R1NGOUT  (Reverse  patch)  Ringout  inhibit  if  channel  busy. 

•  RESETTABLE  THREE  MINUTE  TIMER  »  SPARE  RELAY  POSITION  *  115VAC  SUPPLY 

DEALERS 

AM ATRJ  R  EL  ECTRON IC  SU  PPL  Y     MADISON  ELECTRON  ICS  SU  PPL  Y 


Options: 

FCC  approved  coupler 
12  VDC  or  230  VAC  power 
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Milwaukee  Wl,  WiehUMe  Oi 
Oriando  FL  Clearwater  PL. 
Las  Vegas  NV 

BARRY  ELECTRONICS  CORP 
Nfew  York.  HY 

COLES  COMMUNICATIONS 
San  Antofw  T* 

EGE  INC. 

Woodbridofl,  VA 

ERICKSON  COMMUNICATIONS 
Chicago  IL 

HAM  RADIO  OUTLET 

Anaheim  CA.  Rmhngame  CA 
Oakland  CA,  Phoftm*  AZ 
San  Diego  CA.  Van  Nuys  CA 

HENRY  RADIO 
Los  Angeles  CA 

INTERNATIONAL  RADIO 
SYSTEMS 

Miami.  FL 

JUNS  ELECTRONICS 

Culver  City  CA 


L /  /  /IN 


CONNECT 
SYSTEMS 


(213)  373-6803 


Houston.  TX 
MIAMI  RADIO  CENTER  CORP 

MIKES  ELECTRONICS 
Ft  Laudenjftie.  Miami  FL 

N*<S  DISTRIBUTING  CORP 

Miami  FL 

PACE  ENGINEERING 

Tucson  A2 

THE  HAM  STATION 

Evan  5y  1 1  lo  IN 

TEXAS  TOWERS 
Piano,  TX 

TNT  RADIO  SALES 
Robbratate.  MN 

WESTCQM 
San  Marcos,  CA 

CANADA: 

DOLLAR D  ELECTRONICS 

Vanctiuvat,  EC 

SKYWAVE  RADIO  SYSTEMS,  LTD, 

Burrtaby,  ElC 


INCORPORATED  23731  Madison  St.,  Torrance,  CA  90505 
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EVER  SAY  DIE 


THE  RIGHT  TO  LISTEN 

If  it  weren't  such  an  obvious 
sign  of  our  dumb  bureaucracy 
running  amok — giving  me  even 
less  confidence  in  congress  than  I 
already  have  left— which  isn't 
much — this  craziness  over  listen- 
ing to  the  radio  would  be  one  heck 
of  a  joke. 

Take  the  million  or  so  people 
who've  bough!  satellite  dishes. 
For  several  years  now  they've 
been  rationalizing  their  listening 
to  signals  intended  for  cable  distri- 
bution by  telling  the  rest  of  us  that, 
what  the  hell,  if  the  industry 
doesn't  like  us  buying  a  system 
and  tuning  in  to  their  satellite 
feeds,  why  don't  they  encode 
them?  Fine,  I  bought  that  concept. 

Now  (hold  your  chair  for  this 

one)  the  satellite  dish  owners  are 
up  in  arms,  bringing  suit  against 
the  cable  people,  trying  to  force 
them  not  to  encode  their  transmis- 


sions. What  kind  of  nut  cases  do 
we  have  out  there?  And  I  certainly 
don't  put  down  the  lawyers 
who've  clustered  to  fight  for  this 
incredibly  stupid  premise— 
they're  the  only  ones  who  can't 
lose. 

Which  brings  me  lo  the  tele- 
phone, that  revered  instrument  of 
confidentiality— the  instrument 
the  cellular  crowd  Is  trying  to 
make  safe  for  democracy,  What  a 
bunch  of  guano.  Firstly,  if  you 
know  anyone  who  works  for  The 
Phone  Company;  just  ask  them 
about  telephone  privacy.  There  is 
no  such  thing.  I've  had  many  tele- 
phone people  tell  me  for  years 
that  The  Phone  Company  has  al* 
ways  made  it  a  practice  of  listen- 
ing in  randomly  to  phone  calls. 
Sure,  all  these  people  could  be 
lying— and  so  could  the  under* 
ground  telephone  newsletters 
which  say  the  same  thing. 

Okay,  let's  say  that  TPC  abso- 
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'We  Ye  glad  you're  interested  in  the  apartment!  There's  one  small 
problem,  though .  .  .  a  1 00-foot  tower  in  the  hack  yard!" 
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lutely  doesn't  do  any  such  horrid 
thing.  Next  in  line,  unless  you've 
been  completely  tied  up  jamming 
40-meter  service  nets  for  the  last 
few  years,  is  Ihe  fact  that  much  of 
the  telephone  traffic  is  sent  over 
microwave  links .  You  also  are  well 
aware  that  Russia  has  oddly 
enough  set  up  listening  points 
near  many  of  these  links.  They 
have  the  technology  to  not  just  lis- 
ten m  to  almost  any  phone  call 
they  want,  they  could  easily 
record  everything  and  have  a 
computer  sort  through  zillions  of 
calls  looking  for  specific  numbers 
or  key  words. 

How  many  years  have  we  been 
using  cordless  phones?  Several. 
Well,  I  suppose  there  are  some 
people  who  are  so  dense  that 
they  don't  realize  that  every  word 
they  say  can  be  heard  for  a  con- 
siderable distance  by  anyone  with 
even  the  slightest  interest— or 
the  willingness  to  waste  his  time 
listening, 

So  now  comes  cellular  radio 
and,  surprise  of  surprises,  an* 
guish  that  radio  signals  aren't  pri- 
vate. Gee,  who  would  have  ever 
thought  someone  could  buy  a  ra- 
dio and  tune  in  to  radio  signals? 
Let's  make  it  illegal  to  make  ra- 
dios. Mo.  I  guess  we've  got  to  let 
lem  make  'em,  but  maybe  we  can 
make  it  illegal  to  buy  them.  How 
about  making  it  illegal  to  use 
them?  Sure! 

So  here  we  go  again,  right  into  a 
legislative  mess  far  beyond  any- 
thing the  simple  congressmen  in- 
volved ever  imagined.  Okay  now, 
we've  got  to  prevent  people  from 
listening  to  cordless  phones— that 
means  we've  got  to  stop  people 
with  broadcast  radios  from  tuning 
the  high  end.  Perhaps  we  can 
make  it  obligatory  that  every 
broadcast  radio  have  a  miniature 
alarm  transmitter  which  would 
trigger  automatically  when  the  di- 
al is  turned  to  the  high  end.  alert - 

Continued  on  page  tO 
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...pacesetter  in  Amateur  radio 
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DX-cellence!" 


TS-940S 

The  newTS-94GS  is  a  serious  radio 
for  the  serious  operator.  Superb 
interference  reduction  circuits  and 
high  dynamic  range  receiver  com- 
bine with  superior  transmitter 
design  to  give  you  no-nonsense,  no 
compromise  performance  that  gets 
your  signals  through!  The  exclusive 
multi-function  LCD  sub  display 
graphically  illustrates  VBT,  SSB 
slope,  and  other  features, 

100%  duty  cycle  transmitter. 

Super  efficient  cooling  system  using 
special  air  ducttng  works  with  the  inter- 
nal heavy-duty  power  supply  to  allow 
continuous  transmission  at  full  power 
output  for  periods  exceeding  one  hour. 
High  stability,  dual  digital  VFOs. 
An  optical  encoder  and  the  flywheel 
VFO  knob  give  the  TS-940S  a  positive 
tuning  "feel" 

Graphic  display  of  operating 
features. 
Exclusive  multi-function  LCD  sub- 


display  panel  shows  CW  VBT,  SSB 
slope  tuning,  as  well  as  frequency, 
time,  and  AT-  940  antenna  tuner  status, 

•  Low  distortion  transmitter, 
Kenwood's  unique  transmitter  design 
delivers  top  "quality  Kenwood"  sound, 

•  Keyboard  entry  frequency  selection. 
Operating  frequencies  may  be  directly 
entered  into  the  TS-940S  without  using 
the  VFO  knob. 

•  QRM-fighting  features. 
Remove  "rotten  QRIVr  with  the  SSB 
slope  tuning,  CW  VBT,  notch  filter,  AF 
tune,  and  CW  pitch  controls. 

•  Built-in  FM,  plus  SSB.  CW,  AM,  FSK, 

•  Semi  or  full  break-in  (QSK)  CW. 

•  40  memory  channels, 

Mode  and  frequency  may  be  stored  in 
4  groups  of  10  channels  each. 

•  Programmable  scanning. 

•  General  coverage  receiver. 
Tunes  from  150  kHz  to  30  MHz. 

•  1  y  r  limited  warranty. 
Another  Kenwood  First! 

Optional  accessories: 

•  AT-940  full  range  (160- 10m)  auto- 
matic antenna  tuner  •  SP-940  external 


speaker  with  audio  filtering  •  YG-455C-1 
(500  Hz).  YG-455CN-1  (250  Hz). 
YK-8KM  (500  Hz)  CW  fitters:  YK-88A-1 
(6  kHz)  AM  filter  •  VS-1  voice  synthesizer 

•  SO-1  temperature  compensated 
crystal  oscillator  •  MC-42S  UP/DOWN 
hand  mic.  •  MC-60A,  MC-80.  MC-85 
deluxe  base  station  mics,  •  PC-1A  phone 
patch  *TL-  922A  linear  amplifier 

•  SM-220  station  monitor  •  BS-8  pan 
display  ♦  SW-200A  and  SW-2000  SWR 
and  power  meters, 


Complete  servtce  manuals  are  available 
tor  aff  Trio- Kenwood  transceivers  and 
most  accessories 

Specifications  and  puces  are  subject  to 
change  without  no  free  or  obligation 


More  TS- 94 OS  infonnation  is  available 
from  authorized  Kenwood  dealers. 

KENWOOD 


TRIO-KENWOOD  COMMUNICATIONS 
1111  West  Walnut  Street 
Compton,  California  90220 
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45  Affordable  Watts! 


TM-201B/4oib 

Super-compact  mobile 
transceivers 

TheTM-201B  boasts  a  powerful  45 
watts  output,  easy-to-operate  front 
panel  controls,  and  ultra-compact 
size.  The  GaAsFET  receiver  front 
end  provides  high  sensitivity  and 
wide  dynamic  range.  Receive  and 
transmit  characteristics  are  tailored 
for  minimum  distortion  and  excellent 
audio  quality.  Both  theTM-201B  and 
theTM-401B  are  supplied  with  a 
high-quality  external  speaker,  16-key 
DTMF  microphone  and  mounting 
bracket 

•  45  watt  output,  with  HI/LO  power  switch 
(TM-401B  has  25  watts  output.) 5  W  low. 

•  Dual  digital  VFOs 

TM-201B  covers  142-149  MHz,  includes 
certain  MARS  and  CAP  frequencies 
TM-401B  covers  440-450  MHz 

•  5  memories  plus  "COM"  channel,  with 
lithium  battery  back-up 


•  SP-50  deluxe  mobile  speaker 

•  SW-100A/B  SWR/power  meters 

•  SW-200A/B  SWR/power  meters 

•  SWT-1  2  m  antenna  tuner 

•  SWT-2  70  cm  antenna  tuner 

•  PG-2K  extra  DC  cable 

•  PG-3A  DC  line  noise  filter 

•  MB-201  extra  mobile  bracket 


•  Programmable,  multi-function  scanning 
»  High  quality  external  speaker  supplied 

•  Audible  beeper  confirms  operation 

Optional  accessories: 

•  PS- 430  power  supply 

#TU-3  orTU-3A  two  frequency  tone 
encoder 

•  FC-10  frequency  controller 

•  MC-55  (8-pin)  mobile  microphone 

•  SP-40  compact  mobile  speaker 


Optional  FC-10  frequency 
controller 

Convenient  control  keys  for 
frequency  UP/DOWN,  MHz  shift, 
VFO  A/B.  and  MR  {memory  recall 
or  change  memory  channel). 


More  information  on  theTM-201B/4Q1B 
is  available  from  authorized  dealers. 


7M-4Q1B  is  stmtlar  to  the  J"M-2D'B  tut  CQver$  44Q-45Q  MHs  and  *s  25  waffs 

Specie attons  and  prices  subject  to  change  wtthout  notice  or  Qbhgah 

Comp/ere  setvtce  manuals  are  available  far  ali  Trio  Kenwood  transceivers  and  most  accessories 


KENWOOD 


TRIO-KENWOOD  COMMUNICATIONS 
Tin  Wes!  Walnut  Street 
Complon,  California  90220 
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Packet  Reprieve 

THIRD-PARTY  TRAFFIC  sent  via  packet  ra- 
dio is  legal,  at  least  for  the  time  being.  Last 
month  w©  reported  that  the  Federal  Communi- 
cations Commission  had  nixed  using  auto-for- 
warding systems  to  transmit  third-parly  traffic. 
The  FCC,  in  effect  deciding  thai  the  medium 
by  which  a  message  is  sent  is  not  important, 
stated  that  a  control  operator  must  be  present 
every  time  a  third-party  message  is  passed. 
The  FCC  has  granted  an  ARRL  Petition  for 
Extraordinary  Relief  which  will  allow  store- 
and-forward  automatic  message  handling  to 
continue  until  a  final  decision  on  the  matter  is 
made  later  this  summer  Specifically,  the 
waiver  allows  automatic  transmission  of  third- 
party  traffic  using  AX. 25  (or  compatible)  proto- 
col on  frequencies  above  50  MHz.  Also,  the 
FCC  warns,  "Control  operators. .  capable  of 
monitoring  AX .25  packet  transmissions  must 
be  alert  to  the  increased  dependency  upon 
them  for  monitoring  during  the  period  of  this 
waiver.  We  call  upon  them  to  immediately 
make  known  to  the  responsible  control  opera- 
tor of  a  station  retransmitting  communications 
under  automatic  control  any  misuse  of  the 
station  so  that  the  control  operator  can  take 
prompt  corrective  action." '  The  FCC  will  be 
watching  us  closely.  Our  behavior  during  this 
waiver  will  undoubtedly  be  considered  when 
the  commissioners  make  a  final  decision  on 
automatic  third-party  packet  systems. 


Big  Hit 


THIS  MONTHS  discussion  on  the  National 
Teleconference  Radio  Net  will  focus  on  light- 
ning and  power  surges.  Ed  Bellamy  and  Bill 
Paulin  of  Lightning  Elimination  Associates  will 
host  the  program.  Charlie  Kosman  WB2NOV 
will  also  speak  on  the  upcoming  "Hands 
Across  America**  project  in  which  six  million 
people  will  form  a  living  chain  stretching  from 
coast  to  coast.  Charlie  says  that  4,300  hams 
are  needed  to  coordinate  security  and  safety 
teams.  The  NTRN  will  start  at  8  pm  COST  on 
May  1 ,  1986— contact  your  local  repeater  gu- 
ru to  find  out  which  machine  in  your  area  will 
be  connected. 

Harry  D.  Hooton 

73%  GOOD  FRIEND  and  longtime  antenna 
expert,  W6TYH,  passed  away  on  Christmas 
Day,  at  the  age  of  74.  Harry  loved  antennas 
and  authored  numerous  articles  for  73.  He 
also  wrote  the  Single  Sideband  Book.  In  a 
typical  Hooton  73  spectacular.  Harry  light- 
heartedly  described  how  he  brought  down  a 
stubborn  wire  antenna  with  a  couple  of  blasts 
from  a  12-gauge  shotgun,  much  to  the  delight 


of  the  crowd  of  neighborhood  children  gath- 
ered to  "help."  Despite  his  poor  health  in  the 
last  few  years,  Harry  continued  to  "round  up 
the  kids"  to  test  antenna  designs;  when  the 
antennas  worked,  he  sent  us  the  plans ,  (If  they 
didn't,  ka-boom.)  In  the  true  ham  tradition, 
Harry's  antennas  were  always  a  complicated 
system  of  pulleys,  buckets  of  sand,  and  miles 
of  wire  set  up  at  precise  angles,  I'm  sure  he 
factored  In  tree  growth,  too.  We  at  73  knew 
Harry  only  through  his  work,  but  his  articles 
didn't  hide  his  humor  and  his  kind  nature.  He 
wrote  several  of  his  last  articles  for  us  while 
bedridden,  and  it  is  only  as  his  key  falls  silent 
that  we  realize  how  much  we'll  miss  Harry 
Hooton. 


CIA  Maps 


IF  YOU'RE  NOT  SATISFIED  with  what  the 
State  Deparment  has  to  say  about  a  country, 
why  not  try  the  CIA?  Phil  S potts  offers  a  se- 
ries of  color  "intelligence"  maps  which  point 
out  geographic  features,  industries,  crops, 
land  utilization,  population  density,  rail  lines, 
roads ,  airports,  and  seaports  for  the  nations  of 
the  world.  The  maps  are  $10  apiece— get  in 
touch  with  Phil  at  Best  Press  Services,  PO 
Box  27073,  Phoenix  AZ  85061 .  Send  an  SASE 
for  a  list  of  available  maps. 


RFI  Update 


FROM  CANADA  come  more  details  on  the 
trial  and  tribulation  of  Jack  Ravenscroft 
VE3SR.  Last  year  Jack  was  sued  by  his  neigh- 
bors. Tim  and  Dale  Houghtby,  who  claimed 
that  Jack's  amateur  radio  interfered  with  their 
electronic  organ  and  their  microwave  oven, 
The  Canadian  DOC  examined  Ravenscroff  s 
station  and  pronounced  it  "clean."  In  court, 
the  plaintiffs  produced  a  tape  of  the  interfer- 
ence caused  to  their  organ— and  were  sur- 
prised to  learn  that  the  GW  had  come  from 
VE30AI.  a  ham  living  about  500  feet  away 
from  the  Houghtbys,  Also,  the  microwave 
oven  that  turned  on  and  off  of  its  own  accord 
was  fixed  when  defective  components  were 
replaced.  Ravenscroft's  defense  centered 
around  the  fact  that  consumer  electronic 
equipment  is  simply  not  immune  to  rf  interfer- 
ence. 

Branching  Out 

FOR  YEARS  hams  have  talked  about  using 
trees  as  anlennas,  and  some  experiments 
have  shown  promising  results.  Now  a  West 
German  radiation  expert  reports  that  rf  can 
adversely  affect  trees;  he  claims  that  radio 
waves  can  decimate  forests.  The  researcher 
says  that  leaves,  needles,  and  branches  are 


stressed  as  they  act  as  mini-antennas,  and  the 
stress  kills  the  tree.  The  foliage  also  confuses 
microwave  radiation  with  sunlight,  causing 
the  tree  to  think  that  the  middle  of  a  winter 
night  is  the  height  of  a  summer  day. 


TNC  Fix 


IF  YOU  OWN  a  TAPR  TNC-2  or  an  AEA  PK- 
80,  listen  up.  Both  of  these  models  use  resis- 
tor R98  (4.7k  Ohms)  to  provide  a  software- 
readable  input  from  the  modem.  SIO  IC  U22 
provides  a  pulsed  output  on  the  same  pin  that 
R98  is  connected  to;  there  is  a  chance  that  the 
state  machine's  operation  will  be  interfered 
with.  To  fix  this,  just  replace  R98  with  a  100k- 
Ohm  resistor. 


ACTS  Axed 


AMSATS  HOPED-FOR  ride  into  geosyn- 
chronous orbit  aboard  NASA's  ACTS  satellite 
is  a  no-go.  It  looked  as  if  room  aboard  the  new 
bird  could  be  made  for  an  OSCAR  Phase  IV 
system,  but  ACTS  Program  Manager  Dan 
Brandel  vetoed  the  plan  because  the  AMSAT 
transponder  might  not  be  compatible  with  the 
ACTS  satellite. 


Big  Bear  Base 

LOOK  FOR  KD#DJ/HR3  in  Honduras  through 
June.  The  station,  located  at  base  camp  Big 
Bear,  near  Yoro,  is  manned  by  Chief  Warrant 
Officer  Jim  Roberson  and  CWO  Don  Hayes, 
The  two  are  on  a  road-building  training  exer- 
cise, Operation  General  Terencio  Sierra-B6t 
and  are  attached  to  the  Missouri  Army  Nation- 


CWO  Jim  Roberson  operating  KD0DJ/HR3 
near  Yoror  Honduras. 
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al  Guard.  Jim  is  a  UH-1  helicopter  pilot  with 
the  135th  Engineer  Support  Group  and  Don  is 
the  Task  Force  Maintenance  Officer  for  the 
203rd  Engineer  Battalion,  The  station  is  oper- 
ated a  few  hours  per  day,  mainly  for  stateside 
phone  patches,  on  15, 20,  and  75  meters. 


Out  the  Hatch 


THE  SOVIET  UNION  has  replaced  the  aged 
Saiyut-7  space  station  with  a  new,  larger  one 
called  Mir  {Peace).  After  an  automatic  shake- 
down of  the  orbiter,  the  first  cosmonauts  to 
occupy  the  new  platform  were  sent  up  in  a 
rare*  nationalfy-televised  launch.  It  is  very  like- 
ly that  the  cosmonauts  will  manually  launch 
ISKRA  4,  a  small  amateur  satellite  with  an 
uplink  and  downlink  in  the  HF  bands,  "Manual 
launch"  means  that  the  satellite  will  be 
dumped  out  through  Mir's  garbage  disposal 
system.  ISKRA  4  will  have  a  tow,  circular  orbit 
that  will  rapidly  decay.  Mir  is  in  an  eccentric 
orbit,  307  by  185  km,  and  you  should  be  able 
to  see  the  space  station  as  it  orbits  the  earth .  A 
side  note:  There  have  been  reports  of  voice 
communications  from  Mir  on  143.625  MHz. 


F2A  Okay 


A  TEN-METER  REPEATER  can  legally  Identi- 
fy itself  using  F2A,  thanks  to  a  recent  amend- 
ment to  section  97.61a  o(  the  amateur  rules. 
The  FCC  also  changed  other  sections  of  Part 
97 to  indicate  F2A  authorization  wherever  F3E 
repeaters  are  allowed.  The  commission  had 
apparently  forgotten  to  include  the  mode 
when  new  emission  charts  were  drawn  up,  (If 
you  don't  know  what  all  those  numbers  and 
letters  mean,  send  for  73's  Genuine  FCC 
Emission  Clarification  List— it's  free  for  an 
SASE  sent  to  73  Magazine,  WGE  Center,  Pe- 
terborough NH  03458,  Attn:  Emissions,) 


No  Way,  Lee 


mm 


LEE  SHOBLOM  K6ADA  has  been  denied  his 
request  to  use  portions  of  the  amateur  440- 
MHz  band  for  news-gathering.  Shoblom  had 
asked  thai  he  be  allowed  to  use  amateur  fre- 
quencies and  equipment  to  send  ATV  pictures 
from  remote  locations  back  to  his  studio,  citing 
the  high  cost  of  commercial  gear.  The  FCC 
agreed  with  the  ARRL  and  others  that  the 
proposal  was  contrary  to  the  principles  of  ham 
radio. 

Gun  Jumping 

WISHFUL  THINKING  DEPARTMENT:  I 

jumped  the  gun  last  month,  reporting  that  two 
new  Soviet  satellites,  RS~9  and  RS-1G,  had 
been  successfully  launched.  The  mysterious 
telemetry  on  ten  meters,  thought  to  be  coming 
from  the  new  birds,  has  been  positively  identi- 
fied as  emanating  from  RS-1 .  RS-1 .  which  has 
been  useless  for  amateur  communication  for 
several  years,  occasionally  pops  to  life  briefly 
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when  its  batteries  charge  up.  The  two  new 
satellites  are  still  undergoing  ground  tests  and 
are  expected  to  be  launched  later  this  year. 


Royal  Ham 


CONGRATULATIONS  to  His  Majesty  King 
Hussein  JY1  of  Jordan  and  Her  Majesty 
Queen  Noor  JY2NH  on  the  birth  of  their  fourth 
child,  Her  Royal  Highness  Princess  Raya 
JY2RBH.  Speaking  of  birthdays,  56  Jordani- 
an hams  worked  nearly  56.000  stations  during 
an  on*the~a«r  celebration  in  honor  of  HM  King 
Hussein's  50th.  Mohammed  Ali  Nugrush 
JY4YJ  cranked  out  around  BOO  QSOs  a  day 
for  a  total  log  of  11,600  stations,  and  was 
awarded  a  giant  silver  trophy  for  his  effort  by 
His  Highness  Prince  Raad  Bin  Zeid  JY2RZ. 


UK  on  Six 


NOW  THAT  SIX  METERS  is  available  in  the 
United  Kingdom,  activity  is  mushrooming 
there  on  50  MHz.  The  RSGB  News  Bulletin 
reports  plenty  of  stations  to  work,  most  of 
them  running  CW.  Other  countries  with  new 
six-meter  privileges  include  Ireland,  where  20 
special  permits  have  been  issued  to  Class-A 
license  holders  {including  EI2W,  EI9D,  and 
EI6AS),  and  Portugal,  where  CT1WW  has  a 
50-MHz  permit  and  is  running  3  Watts. 

Beacon  Bulletin 

A  NEW  TWO-METER  BEACON  is  now  opera- 
tional in  Iceland,  TF8VHF  is  on  144.939  MHz, 
running  40  Watts  to  a  six-element  yagi  up 
about  50  feet.  The  antenna  is  pointed  roughly 
east. 


World  Notes 


JJM  SACKEY  N9ESM  sent  us  an  interesting 
package  describing  "Background  Notes,"  a 
publication  of  the  U.S.  Department  of  State. 
Each  Note  is  a  summary  of  information  about 
a  single  country,  such  as  geography,  govern- 
ment, and  economy,  A  map  of  the  country  is 
also  included.  About  1 70  Notes  are  availble  at 
$1  each  ($42  for  the  entire  set),  or  you  may 
subscribe  to  the  series  for  $32  per  year.  (The 
Notes  are  updated  every  two  years,  and  a 
one-year  subscription  includes  around  60 
Notes.)  Jim  points  out  that  "Background 
Notes'1  are  a  good  way  to  learn  more  about  the 
countries  we  contact  on  the  air.  You  can  get 
more  information  about  this  publication  by 
calling  the  Government  Printing  Office  at 
(202^783-3236. 

Hamt 'est  Help 

CHRIS  SULESKE  N4LZG  writes  with  help  for 
the  weary  hamfester  who  wears  his  faithful  HT 
on  his  belt.  Concerning  the  rubber  duck  an- 
tenna: "First,  connect  two  BNC  ninetynjegree 


angle  adapters  together.  Attach  the  male  end 
of  this  combination  to  (he  HT,  Attach  the  fe- 
male end  to  the  antenna;  you  now  have  a  pivot 
which  angles  the  antenna  downward  over  the 
side  of  the  HT,  I  find  this  useful  in  keeping  the 
duckie  out  of  my  armprt."  Thanks,  Chris. 


Bar  None 


THE  BIG  WINNER  in  73's  Name  That  Bar 
Contest  ("Fun!,"  April,  1986)  is  Pete 
Louzader  N1CTV.  Pete  sent  us  not  one,  not 
two,  but  three  separate  Western  Union  Mail* 
grams t  plus  electronic  mail  via  CompuServe! 
In  the  first  MatJgram,  the  winning  entry,  Pete 
describes  the  bar  and  ils  environs:  "The  73 
Bar  and  Restaraunt  is  located  at  73  New 
Street  tn  the  Wall  Street  area  of  New  York  City, 
New  Street  runs  from  Wall  Street  south  to 
Beaver  Street. .  ,the  street  is  narrow.  . , 
about  18  feet  curb-to-curb.  The  sandwich 
shop  {next  door]  is  The  Sandwich  Genie  at  69 
New  Street.  Also  in  this  area  are  the  Drago 
Shoe  Repair  Shop,  the  Silver  Stars  Deli,  and 
the  Beaver  Key  and  Lock  Shop.1'  Pete  is  the 
Director  of  Facilities  Engineering  for  Automat- 
ic  Data  Processing,  lncM  and  wins  a  one-year 
subscription  to  73  for  his  sharp  eye  and  dry 
throat. 

NK6K>  Packet 

A  NEW  PACKET-RADIO  COLUMN  premiers 
in  this  issue  of  73  on  page  86.  MNK6K> 
Packet,"  conducted  by  Harold  Price  NK6K, 
will  explore  current  trends  in  packet  radio  and 
serve  as  a  national  sounding  board  for  the 
packet  community.  Harold's  name  and  call 
witl  be  familiar  to  packeteers:  He  has  been  a 
major  player  in  the  development  of  amateur 
packet  radio,  In  fact,  Harold  participated  in  the 
very  first  on-the-air  contact  using  AX.25  proto- 
col He  also  is  one-third  of  the  team  which 
wrote  the  software  for  TAPR's  TNOI,  Wel- 
come to  73,  Harold! 


Read  Heard 


HEARD  ISLAND  ODYSSEY,  a  new  book  by 
"73  International"  correspondent  Kirsti 
Jenkins-Smith  VK9NL.  is  now  available  In  the 
United  States,  The  book  chronicles  the  adven- 
tures of  the  Heard  Island  expedition  led  by 
Jim  Smith  VK9NS,  Copies  are  $12.25  (Ohio 
residents  add  6%  sales  tax).  Contact  Ron 
Pretekin  AB6K.  6741  Oak  Field  Drive,  Dayton 
OH  4541 5. 


QSP 


"QRX"  comes  to  you  this  month  courtesy  of 
MSgt.  Sheldon  Daitch  WA4MZZ,  The  Short- 
wave Magazine t  The  JY  Newsletter,  Sweden 
Catling  DXers,  The  RaRa  Rag,  and  Amateur 
Radio  News.  Send  your  news  and  photo- 
graphs to  73  Magazine,  WGE  Center,  Peter- 
borough NH  0345£t  Attn;  QRX. 


EVER  SAY  DIE 


from  page  4 

ing  our  new  Radio  Police  Force  to 
home  in  and  read  the  perpetrator 
his  or  her  rights. 

But  what  about  those  spies  who 
are  tuning  into  microwave  tele- 
phone relays?  Well,  they're  going 
to  need  a  dish  or  other  microwave 
antenna,  so  let's  make  everyone 
register  all  microwave  antennas. 
It  shouldn't  take  more  than  a  staff 
of  50,000  and  a  budget  of  $1  bit* 
lion  a  year  to  handle  that  one.  Of 
course  that  won't  stop  the  spies 
because  they'll  have  their  anten- 
nas within  their  embassy  com- 
pounds, beyond  the  reach  of  our 
laws  and  registration. 

Now,  what  about  cellular? 
Same  thing.  Let's  have  every  ra- 
dio capable  of  tuning  those  fre- 
quencies or  being  modified  to 
tune  those  frequencies  regis- 
tered. We'll  also  have  to  register 
the  sale  of  parts  because  it's  so 
easy  to  build  a  small  downcon- 
verter  which  would  let  you  tune 
those  frequencies  on  a  low-band 
rig,  I  think  we'll  need  a  little  bigger 
budget  for  this  one— maybe  $5  fell* 
(ion  wilt  handle  It,  But  heck,  that's 
no  more  than  the  cost  of  an  extra 
shuttle  or  three  toilet  seats  for  Air 
Force  One. 

You  know,  we  haven't  even  be- 
gun. What  about  the  low  lifes  who 
are  tuning  in  those  new  tele- 
phones in  commercial  planes? 
And  the  millions  of  marine  tele- 
phones? Come  on,  congress— a 
fine  mess  you've  gotten  us  into! 


CALL  THE  FCC! 

Here's  a  news  flash  for  you:  The 
FCC  is  sick  and  tired  of  being 
called  every  time  a  ham  some- 
where gets  upset  over  some  terri- 
ble thing  another  ham  is  doing. 
Hey.  is  amateur  radio  supposed  to 
be  self-policing  or  isn't  It?  Well, 
the  fact  is  we're  supposed  to  take 
care  ot  ourselves  and  not  keep 
pleading  for  Big  Brother  to  come 
in  and  do  an  A-Team  job  on  your 
local  jammer     .or  whatever. 

In  case  you  haven't  a  good 
grasp  on  the  FCC's  role  in  our 
hobby,  let's  look  at  the  situation.  I 
find,  in  my  talks  with  clubs,  that 
many  amateurs  have  a  weirdly 
distorted  view  of  the  FCC  and  its 
relationship  with  us. 

Try  thinking  of  the  FCC  as  a 
benevolent  bureaucracy— one 

which  has  our  best  interests  in 
mind,  but  which  has  both  hands 
and  one  leg  tied  by  a  shortage  of 
funds.  It  hops  around  on  one  teg 
as  best  it  can  to  help  us  out,  de- 
spite its  severe  limitations. 

The  FCC  has  some  very  large 
problems  with  which  it's  trying 
to  cope.  The  whole  telephone  situ- 
ation has  come  unglued  as  a  re- 
sult of  the  Bell  breakup*  Thou- 
sands of  new  firms  are  fiercely 
fighting  to  get  pieces  of  this  re- 
structuring, with  the  FCC  having 
to  decide  for  or  against  their  sur- 
vival at  every  turn. 

Add  to  that  the  increasing  legal 
problems  with  satellite  communi- 
cations such  as  the  thousands  of 


QSL  OF  THE  MONTH 

To  enter  your  QSL,  mail  it  in  an  envelope  to  73,  WGE  Center,  70  Rte. 
202  N.,  Peterborough  NH  03450,  Attn:  QSL  of  the  Month,  Winners 
receive  a  one-year  subscription  (or  extension)  to  73.  Entries  not  in 
envelopes  cannot  be  accepted, 
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firms  selling  earth  stations  to 
homeowners  on  the  basis  that  it's 
legal  for  anyone  to  receive  TV  sig- 
nals . . .  after  all,  if  the  cable  peo- 
ple want  to  keep  you  from  receiv- 
ing their  programs  they  can 
encode  'em,  right?  Now  the  same 
bunch  is  trying  to  sue  the  cable 
people  to  stop  them  from  encod- 
ing their  programs  on  the  basis  of 
the  investment  people  have  in 
earth  stations. 

And  so  it  goes.  Communica- 
tions is  up  by  about  two  orders  of 
magnitude  in  the  last  generation, 
yet  the  FCC  has  been  forced  to 
cope  with  this  escalating  mess 
with  less  and  less  funds.  They 
need  some  ham  bitching  about  a 
repeater  jammer  or  an  errant 
CBer  like  we  need  a  solar  ffare 
radio  blackout. 

Another  thing  they  really  look 
forward  to  is  the  continuous  drib- 
ble of  til-thought-out  petitions  for 
rule  changes.  These  things, 
which  we  think  are  of  world  im- 
portance, are  so  far  down  on  their 
scale  of  priorities  that  I'm  sure 
there  are  many  people  at  the  FCC 
who  wish  we'd  just  shut  up  and 
go  away. 

The  FCC  budget  cuts  have  vir- 
tually eliminated  their  monitoring 
functions,  so  there's  really  not 
much  they  can  do  to  help  us  put 
some  jerk  ham  out  of  business 
just  because  he's  causing  inten- 
tional interference.  Heck.  I  doubt 
if  the  entire  FCC  monitoring  drvi- 
siont  if  brought  in  from  all  over  the 
country,  could  make  a  dent  in  our 
LA  jamming  problem. 

Okay,  if  we're  living  in  a  dream 
world  when  we  think  we  can  turn 
to  Big  Brother  to  fight  our  fights  for 
us,  perhaps  rt  is  getting  time  to 
adjust  to  reality  and  come  to  grips 
with  it.  You  know  as  well  as  I  that 
we  don't  need  the  FCC.  There 
isn't  one  Single  thing  the  FCC  is 
doing  right  now  which  we  can't  do 
better  ourselves,  once  we  face  up 
to  it.  A  whole  tot  better. 

The  strength  of  amateur  radio, 
to  my  mind,  lies  in  the  local  ama- 
teur radio  clubs.  As  the  saying 
goes,  in  union  there  is  strength. 
The  excesses  of  American  worker 
unions  has  tainted  the  word 
union — wherever  there  is  power 
there  will  be  people  anxious  to 
abuse  it.  That's  not  currently  a 
problem  in  amateur  radio,  but  it 
has  been  in  the  past  and,  mark  my 
words,  it  will  be  again. 

If  we  want  to  improve  amateur 
radio,  our  best  course  is  to 
strengthen  our  club  structure.  The 
first  step  then  is  to  get  more  hams 
to  join  ham  clubs  so  we'll  have  the 
club  strength  we  need  to  be  self- 


policing.  Next  we  can  aim  at  being 
self-determining,  but  we  can't 
achieve  the  second  until  we've 
managed  the  first  step. 

Club  Growth 

The  big  secret  in  making  a  ham 
club  a  success  is  both  simple  and 
complicated.  It  goes  with — and 
flies  against — human  nature.  The 
simple  part  is  the  basic  rule:  If  you 
want  to  have  a  successful  ham 
club  all  you  have  to  do  is  make  it 
fun  to  be  a  member.  Oddly 
enough,  most  people — and  that, 
to  a  large  degree,  includes 
hams — prefer  fun  to  boredom. 
People  love  to  get  together  and  lie 
to  each  other.  Perhaps  you've  no- 
ticed the  popularity  of  parties? 
Yep,  if  you  pattern  your  ham  club 
meetings  after  parties,  you're  go- 
ing to  have  so  many  members 
you'll  have  to  find  a  new  place 
to  meet. 

There  are  good  parties  and 
bummers,  so  just  making  a  club 
meeting  more  like  a  party  isn't 
necessarily  going  to  do  it.  The  key 
to  a  successful  party  is  making 
sure  that  everyone  has  fun.  Now  I 
can  give  you  some  guidance  to- 
ward making  your  ham  club  meet- 
ings fun,  but  I  want  you  to  try  'em. 
Afterwards  get  the  members  to 
critique  the  meeting  so  you  can 
learn  what  works  and  what 
doesn't  work—and  perhaps  even 
why.  Next,  write  a  letter  to  73 
telling  me  what  you've  discov- 
ered—what did  and  what  didn't 
work.  I'll  get  this  into  73  so  other 
clubs  can  learn  from  your  experi- 
ence. Together  we  can  build  ham 
clubs  which  will  give  amateur  ra- 
dio the  strength  we  need  to  cope 
with  anything. 

As  you  get  to  thinking  in  terms 
of  providing  fun.  you'll  begin  to 
notice  that  very  few  members  give 
good  marks  to  business  meet- 
ings. They  just  aren't  fun.  We've 
managed  to  lose  thousands  of 
ham  clubs  down  through  the 
years,  victims  of  long,  boring  busi- 
ness meetings.  Clubs  should,  as 
much  as  possible,  have  all  club 
business  taken  care  of  by  an  exec- 
utive committee.  If  a  member 
gripes,  have  him  come  to  the  next 
executive  committee  meeting— 
that'll  shut  him  up. 

Business  meetings  are  perni- 
cious in  that  members  tend  to  get 
deeply  involved  with  them  when 
they're  happening,  so  the  club  of- 
ficers may  not  realize  the  deadli- 
ness  of  what's  happening.  The 
pattern  has  been  repeated  over 
and  over— meetings  where  mem- 

Continued  on  page  76 
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Dual-Band5 '  Leader! 


TW-4000A 

2-m/70-cm  FIYI  transceiver. 

The  first  is  still  the  best!  The  original 
FM  'Dual  Bander/  TW-4000A  delivers 
25  watts  output  on  both  VHF  and 
UHF  in  a  single  compact  package. 

2  m  and  70  cm  FM  in  a  compact 
package. 

Covers  the  2  m  band  (142.000-148,995 
MHz),  including  certain  MARS  and  CAP 
frequencies,  plus  the  70  cm  FM  band 
(440.000-449.995  MHz),  all  in  a  single 
compact  package.  Only  6-3/8  (161)W 
x  2-3/8  (60)H  x  8-9/16  (217)D  inches 
(mm),  and  4,4  lbs,  (2.0  kg.). 
Single-function  keys  allow  easy 
operation. 

Large,  easy  to- read  LCD  display, 
A  green,  multi-function  back-lighted 
LCD  display  for  better  visibility.  Indi- 
cates frequency,  memory  channel, 
repeater  offset.  "S"  or  -RF"  level,  VFO 
A/B,  scan,  busy,  and  "ON  AfRr  Dimmer 
switch. 
Front  panel  illumination. 

10  memories  with  offset  recall  and 
lithium  battery  backup. 
Stores  frequency,  band,  and  repeater 
offset  Memory  0  stores  receive  and 


transmit  frequencies  independently  for 
odd  repeater  offsets,  or  cross-band 
(2  m/70  cm)  operation. 


•  Rugged  die-cast  chassis. 

•  Two  separate  antenna  ports. 

Use  of  separate  antennas  is  recom- 
mended. This  simplifies  antenna 
matching  and  minimizes  loss.  However, 
mobile  installations  may  require  a 
single  antenna.  The  optional  MA-4000 
dual  band  mobile  antenna  comes  with 
an  external  duplexer. 

•  Programmable  memory  scan  with 
channel  lock-out 

Programmable  to  scan  all  memories,  or 
only  2  m  or  70  cm  memories.  Also  may 
be  programmed  to  skip  channels. 

•  Band  scan  in  selected  1-MHz 
segments. 

Scans  within  the  chosen  1-MHz  seg- 
ment (i.e.  144.000-144.995  or  440,000- 
440.995,  etc.):The  scanning  direction 


i 


may  be  reversed  by  pressing  either  the 
"UP"  or  "DOWN"  buttons  on  the 
microphone. 
■  Priority  watch  function. 
Unit  switches  to  memory  1  for  1  second 
every  10  seconds,  to  monitor  the  activ- 
ity on  the  priority  channel 

•  Common  channel  scan. 
Memories  8  and  9  are  alternately 
scanned  every  5  seconds.  Either  chan- 
nel may  be  recalled  instantly. 

•  High  performance  receiver/ 
transmitter. 

GaAs  FET  RF  amplifiers  on  both  2  m 
and  70  cm,  high  performance  mono- 
lithic crystal  filters  in  the  1st  IF  section, 
provide  high  receive  sensitivity  and 
excellent  dynamic  range/The  high 
reliability  RF  power  modules  assure 
clean  and  dependable  transmissions 
on  either  band. 

•  Optional  "voice  synthesizer  unit!1 

Installs  inside  the  TW-4000A.  Voice 
announces  frequency,  band,  VFO  A  or 
B,  repeater  offset,  and  memory  channel 
number. 

•  Repeater  reverse  switch. 


* 


MoreTW-4000A  information 
is  available  from  authorized 
Kenwood  dealers. 


V.RGL   TONE    HI/LO 


Optional  accessories: 

VS-1  voice  synthesizer 

TIMC  two-frequency  CTCSS  tone  encoder 

PS-430  DC  power  supply 

KPS-7A  fixed  Station  power  supply 

MA-4O00  dual  band  mobile  antenna  with 

duplexer 

SP-40  compact  mobile  speaker 

SP-50  mobile  speaker 


MC-42  UP/DOWN  microphone 

MC-55  8-pin  mobile  mic.  with  time-out  timer 

SW-tOOB  SWR/power  metef 

SW-200B  SWWpower  meter 

SWT-1/SWT-2  2  m/70  cm  antenna  tuners 

PG-3A  noise  filter 

MB- 4000  extra  mounting  bracket 


Complete  service  manuals  are  amiabte  for  all  TWO  -Kenwood  transceivers  and  most  accessories. 
Specifications  and  paces  are  subject  to  change  Without  notice  of  obligation 
Antenna  mag  mount  is  not  Kenwood  supplied 


KENWOOD 


TRIO-KENWOOD  COMMUNICATIONS 
1111  West  Walnul  Street 
Compton,  California  90220 


MAKE  THE 
RIGHT 


CONNECTION 


The  RIGHT  CONNECTION  for  your 
mobile  radio-telephone  system 
is  available  from  CES. 


CES  — Simply  the 
Right  Connection  for 

*  Ingenuity 

•  Quality 

•  Reliability 

*  Service 
♦Value 


Phone  Patches 

•  Full  Duplex 
■  Half  Duplex 

•  VOX  Simplex 
with  EVD 

•  Sampling  Simplex 


DTMF  Keyboard  Microphones 
and  DTMF  Encoders 

•  Lighted 

•  Autodial 

•  Universal  Interface 


■68 


Communications  Electronics 
Specialties,  Inc. 

P.O.  Box  2930,  Winter  Park,  Florida 32790 
Telephone:  (305)  645-0474 


I  nterconnect  Message 
Accounting  Systems 

■  EF  Johnson  Trunking  Compatible 

•AN  I  Validation 

•  Complete  Computered  Billings 


1-800-327-9956  (Sales) 
1-800-237-0030  (Service  Only) 


"When  You  Buy,  Say  73 


it 
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ETTERS 


BUBBLE  GUM  FUN? 


Hear!  Hear! 

NJ8F,  writing  in  the  March  is- 
sue, hit  home  dead  center!  With 
the  average  age  of  hams  at  46,  I 
wonder  what  the  average  age  of  a 
73  subscriber  might  be?  A  few 
years  older,  I  imagine!  I  join  Staff 
Stafford  in  his  comment/com- 
plaint that  the  type  size  was  too 
small  for  many  of  your  gray^power 
customers. 

I  would  like  to  offer  a  comment/ 
complaint  of  my  own.  With  the  av- 
erage age  of  a  ham  at  46  (I  am 
somewhat  older)  the  "Fun!'1  fea- 
ture by  KI2U  hits  far  short  of  the 
mark.  It  is  written,  in  my  opinion, 
for  a  much  younger,  bubble-gum* 
chewing  audience.  The  space 
could  be  used  better  for  present- 
ing some  of  Wayne's  "finger  in 
the  dike1*  ideas  for  saving  ham  ra- 
dio from  itself. 

All  in  good  cheer! 

Mick  McDaniel  W6FGE 
San  Diego  CA 

We  went  back  to  8-point  type 
(from  the  too-smalt  6)  in  the  March 
issue.  (Articles  are  in  9-point 
type.)  As  far  as  "Fun!*1  is  con- 
cerned, over  18%  of  our  readers 
"read  it  regularly, "  and  more  than 
a  thousand  responded  to  the  1985 
K12U  poll  (see  June  issue).  No 
bubble  gum  was  found  adhering 
to  any  of  the  responses— KW1 0. 


PACKET  SOAPBOX 

i  was  a  little  amazed  at  the  let- 
ter on  packet  radio  by  Mr.  Payne 
(73,  December,  1985).  I  must 
agree  with  his  indignation  at  the 
statements  indicating  that  packet 
radio  will  replace  other  forms  of 
RTTY.  It  is  simply  an  addition- 
al mode,  although  "packet"  has 
been  in  use  by  the  military  for 
years,  it  is  with  the  remainder 
of  his  letter  that  J  must  take 
umbrage. 

I  don't  know  what  magazines 
Mr.  Payne  reads  or  what  dealers 
he  talks  to,  but  for  some  time 
packet  node  controllers  have 
been  available  for  less  than  $200. 
One  manufacturer  even  has  a 
computer-interface  model  that 
does  CW/RTTY/AMTORfASCII 
and  packet.  As  for  the  baud  rate, 
most  ASCII  TTY  is  110  to  300 


baud.  (By  the  way— nothing  is 
"error-free"  if  conditions  are 
minimal.) 

As  concerns  satellite  commu- 
nications, a  simple  set  of  con- 
verters at  a  15-W  output  level 
will  put  you  on  the  air  for  less 
than  $200,  not  counting  anten- 
nas {build  them  yourself).  As  con- 
cerns antennas  for  satellites,  ad- 
mittedly some  have  large  dishes, 
but  the  largest  I  personally  know 
of  is  12  feet.  Small  yagi  arrays 
(11-22  elements)  are  much  more 
common.  Mr.  Payne's  example  of 
1 2  over  1 2  (mine  is  1 1  x  1 1 ,  pur- 
chased used  for  $35)  yields  an  es- 
timated 13-dB  gain  for  approxi- 
mately 200  erp  for  a  10-W 
input— the  output  of  most  small 
rigs  and  converters  without  need- 
ing an  amplifier. 

Perhaps  before  making  such 
disparaging  statements,  Mr. 
Payne  should  do  some  research 
on  his  subject  first.  He  might  enjoy 
the  hobby  more. 

Now  that  I'm  off  my  soapbox, 
thanks  for  a  great  magazine. 

DeanMllnerVEICBF 
Sydney,  Nova  Scotia 

My  first  sateltite  QSO  (through 
RS-7)  was  made  with  an  Ameco 
2m  rig,  bought  at  a  hamfest  for 
$20t  feeding  a  5/8-wave  mag- 
mount  attached  to  a  metal  ashtray 
and  propped  up  on  the  roof.  I  just 
used  my  dipole  for  the  10m  down- 
link.  Has  anyone  done  it  cheap- 
er?—KWlO. 


SHORT,  SWEET,  'N1  SOUR 
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Joined  local  radio  club  as  SWL 
after  a  mall  demo.  Took  two  years 
for  club  to  decide  to  have  Novice 
class.  During  class  we  had  4 out  of 
9  students  drop  out.  When  I  asked 
older  club  members  to  give  these 
people  help,  the  answer  was,  "Let 
them  do  it  the  hard  way  like  I  did/' 
After  becoming  a  Novice  and  get- 
ting on  air,  no  advice,  help,  inspi- 
ration, or  whatever  was  put  forth, 
and  if  I  hadn't  gotten  POed  I  would 
have  quit.  "Army  psychology."  By 
constant  prodding  of  my  '" peers1 ' 
Novice  instructor  stayed  after  club 
meeting  to  help  us  to  upgrade. 
Eleven  months  from  Novice  I 
made  General  and  other  4  made 
Tech.  Now  2  years  later;  only  one 
other  made  General.  There  have 
been  two  Novice  classes,  as  I  got 


students  and  bugged  instructor 
and  with  offer  to  help  we  had 
classes.  I  got  candidates  for  class- 
es in  supermarket  (baggers),  do- 
nut  .'hop,  and  by  asking  fellows  if 
they  would  tike  to  be  hams  and 
explaining.  Two  classes  started 
with  1 5  each  and  ended  with  7  and 
2,  primarily  because  instructor 
was  bonng  and  taught  Tune  In 
The  World,  your  basic  Pass-A- 

Test-But-Learn-And-Understand- 
Nothing.  I  wanted  to  start  by  first 
making  code  oscillator  and  learn- 
ing the  what,  why,  and  how  of 
components.  Of  course  it  would 
take  more  time,  but  it's  worth  it  to 
create  hams  instead  of  machine 
operators — real  hams.  Some  of 
our  last  Novice  candidates  came 
from  the  73-inspired  "Ham-Day," 
March  24, 1 985,  where  4  i  n  club  of 
50  invited  in  others.  I  asked  every- 
one; people  in  local  Post  Office, 
man  who  gave  me  lift  when  I  ran 
out  of  gas,  official  at  election 
place,  and  a  couple  of  Boy 
Scouts.  Made  contact  with  hams 
on  Antigua  and  Newfoundland  so 
they  would  help  out.  Got  4  Nov- 
ices out  of  it.  Been  looking  for 
Ham-Day  info  for  1986  but  have 
been  disappointed  and  this  is 
what  prompted  all  this.  Why  no 
Ham-Day? 

Last  Friday  at  6th-Grade  Sci- 
ence Fair  I  demo'd  hamming. 
Asked  kids  from  4th,  5th,  and  6th 
grades  their  first  names  and 
showed  them  how  in  CW.  After  an 
average  of  3  times  they  could  do  it 
pretty  well,  so  I  told  them  to  come 
back  in  10  minutes  or  so  and  see  if 
they  still  could  do  it.  Long  story 
short — got  nine  young  Novice 
candidates  out  of  four  hours.  Fun. 
That's  how  hard  code  is. 

I  criticized  QSL  Bureau  and  was 
told  how  much  work ,  ♦ . .  I  know  a 
General-class  op  that  can*t  tune 
his  rig  if  somebody  moves  con- 
trols around.  Know  one  who  went 
from  Novice  to  Extra  in  3  months 
but  can't  fix  his  keyer  or  even  try. 
Takes  tests  well,  though.  What  I 
think  is  wrong  with  ham  radio  is 
the  older  hams— most  of  them  are 
not  doing  their  job!  They  need  in- 
spiration or  kick  in  pants. 

Walter  G.  Baslow  N4KVF 
Gold  Hill  NC 

OK  there's  one  vote  for  another 
Ham-Day.  Any  others?— Ed. 


HE  WHO  LAUGHS  LAST 

Welcome  back,  Wayne!  The 
magazine  has  missed  and  need- 
ed you.  Hope  you  are  able  to  bring 


it  back  to  the  old  rabble-rousing, 
controversial,  yet  interesting  ham 
monthly  it  once  was. 

Please  consider  bringing  back 
some  features  now  gone  but  that  I 
enjoyed  in  the  past — namely,  Pas- 
ternack's  ' 'Looking  West,"  and 
"Circuits:1 

I  used  to  laugh  at  your  editorials 
when  you  stated  that  the  masses 
would  be  using  computers  soon. 
Not  me,  said  I.  So  here  I  am,  using 
a  Commodore  64  and  a  Speed- 
script  word  processor.  OK.  You 
were  right  at  least  once! 

Frank  L  Gore  K6RTZ 
Sierra  Madre  CA 

Look  for  our  old  friend  WA6ITF  in 
next  month's  73  — Ed. 
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DEAR  WAYNE: 


Thank  God— you're  back! 

Ben  Alabastro  WA2PXR 
Frankfort  NY 

WELCOME  BACK1 

Byron  Kretzman  W2JTP 
Huntington  NY 

Welcome  back!  To  me,  73  is 
Wayne  Green,  1  was  sorry  to  see 
you  leave  and  am  glad  to  see  you 
back,  I  won't  stop  my  subscription 
now! 

George  Lesch  WB2ENP 
Staten  Island  NY 

Nice  to  have  you  back! 

Walter  Taylor  K2MLT 
Hamrnondsport  NY 

Thank  heaven  you  are  back! 
Now  I'll  keep  my  subscription  to 
73. 

Merv  Simpson  W  A6YSD 
Santa  Rosa  CA 

When  you  left  73 ;  so  did  I— now 
that  you're  back,  so  am  I.  Wayne, 
how  about  giving  us  the  73  we 
used  to  have? 

Hal  Beebe  N6IWI 
San  Leandro  CA 

Just  watch!— Wayne. 
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TOOTH  &  NAIL 


Your  info  about  the  40  hams 
who  support  K6ADA  is  totally 
wrong  {73t  December,  1985, 
page  7).  First  off,  there  aren't  40 
hams  in  the  area,  and  the  hams 
who  are  in  the  area  will  fight  tooth 

Continued  on  page  108 
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NewFL-4UHF 
Helical  Resonators 

Installed  in  Receiver 

or  FL-4H  Preselector  Unit 


Spectrum  Repeater/Link 

High  Performance  Boards  &  Sub-Assemblies 

These    are    professional    " Commercial    Grade"    Units — Designed    for 
Extreme  Environments  (-30  to  60°  C.)  All  Equipment  Assembled  &  Tested. 


COMPLETE  SHIELDED  RCVR.  ASSY. 
VHF  &  UHF  Receiver  Boards 
SCR20QA-VHF  SCR450A-UHF 

*  Totatly  Advanced  Design! 

•8  Pole  Front  End  Fltr.  -  wide  dynamic  range — re- 
duces overload  Spurious  Resp  &  Intermod. 

•Sens.  0.25  uV/l2dB  SfNAD  typ, 

•SeL  -6dB  (2  T.  6  5  KHz.  -T30dB  @  ±30KHz.  (8  Pole 
Crystal  -f  4  Pole  Ceramic  Fitrs. 

•*8  Meter' ,  Discriminator  &  Deviation  Mtr.  Outputs1 

*Exc.  audio  qualilyf  Fast  squelch!  ¥^^0,0005%  Crys- 
tal .  ( '  'Super  Sharp ' '  IFRtr.  also  avail. ) 


FoMOM,  2M,  220  MHz,  &  440  MHz 


ID250ACWID 
&  Audio  Mixer  Board 

♦Improved!  Now  includes  "audio  mute1 
circuit  and  "Emergency  Power' '  ID 
option, 

•4  input  •  AF  Mixer  &  Local  Mic  amp. 
■PROM  Memory — 250  bits/channeL 
•Up  to  4  different  ID  channels! 
■Many  other  features.  Factory  programmed. 


CTC100  Rptr.  COR  Timer/Control  Bd. 

•Complete  solid  state  control  for  rptr,  COR  "Hang" 
Timer.  l Time-Out* '  Timer,  TX  local  &  remote  Shut- 
down/Reset, etc. 

•  Includes  inputs  &  outputs  for  panel  controls  & 
lamps. 

Repeater  Tone  &  Control  Bds. 

For  SCR  1000/4000  &  CTC100/ID250  only 

•TMR*1  "Kerchunker  Killer"  or  "Time  Out  Warning 
Tone"  Board 
•TRA-1  "Courtesy  Tone  Beeper"  Board 


Improved  SCT41 0B 
Transmitter  Assy. 

SCT1 10  VHF  Xmtr/Exciter  Board 

•10  Wis.  Output.  100%  Duty  Cycle! 

•Wrthsiands  High  V5WR 

•True  FM  for  exc  audio  quality 

•Designed  specif ici ally  for  continuous  rptr.  service . 

Very  low  in  "white  noise." 
•Spurious -.75  dB.  Harmonics  -  60  dB 
•Wrth  .0005%  precisjon  grade  xtal. 
•BA-30  30  Wt  Amp  board  &  Heat  stnk,  3  sec,  LP 

f ifter  &  rel.  pwr.  sensor. 
■BA75  75  Wt,  unit  also  available 


Complete  Receiver  Assemblies 

•Rcvr.  Board  mounted  in  shielded  housing. 
•Completely   assembled   &   tested     w/F.T.    caps. 

S0239  conn. 
•As  used  in  the  SCR  1 00072000X .  Ready  to  drop  into 

your  system! 
•UHF  Rcvr.  Assy,  Now  Available  w/Super  Sharp  FL- 

4  Helical  Resonators,  Greatly  reduces  IM  &  "out  of 

band1"  interference! 


FL-4H 


Receiver  Front~End  Preselectors 

•FL-6: 6Hi  O  Resonators  with  Lo-Noise  Transistor 
Amp  (2M  or  220  MHz) 

•FL-4H:  4Hi  Q  Helical  Resonators  &  Lo-Noise  Tr. 
Amp.  in  shielded  housing.  (420-470  MHz) 

•Provides  tremendous  refection  of  "out-of- 
bandT '  signals  w/out  the  usual  loss!  Can  often  be 
used  instead  of  large  expensive  cavity  filters. 

•Extremely  helpful  at  sites  with  many  nearby  trans- 
mitters to  "fti(er*ouf '  these  out*of-oand  signals. 


Calt  or  Write  for 
Data  Sheets 


*7 


4  Plug-in 

Coding  Card 


TTC300  TOUCH  TONE  CONTROLLER 

■High  performance,  Super  versatile  design.  To  con- 
trol any  ON/OFF  Function  at  a  remote  site  via  DTMF 
Radio  Link. 

•Uses  new  high  quality  Xtal  Controlled  Decoder  iC. 
w/high  immunity  to  falsing 

•Decodes  all  16  digits 

*3  ON/OFF  Functions  per  Main  Card .  Easily  expand- 
able to  any  no.  of  functions  w/Expansion  Cards. 

•Codes  quickly  fieid  programmable  via  plug-in  Cod- 
ing Cards.  Many  unique  3-digit  codes  available.  Not 
basically  1 -digit  as  with  competitive  units. 

■Latched  or  pulsed  outputs. 

•Transistor  Switch  outputs  can  directly  trigger  solid 
state  circuitry  or  relays,  etc.  for  any  type  of  control 
function 

•Low  Power  Consumption  CMOS  Technology 
5VDC  Input.  GoJd-piated  connectors. 


QQ 
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SCR  500  VHF/UHF 
LINK/CONTROL  RECEIVER 

•SCR200A  or  SCR450A  rack  mounted 

•Available  with  or  without  meters  and  power  supply 


SCT1 1 0  Transmitter  Assembly 

•SCT1 10  mounted  in  shielded  housing 
•Same  as  used  on  SCR  1000  &  2000X 
•Completely  assmbld  w/F.T  caps.  S0239conn. 
•10, 30,  Of  75  Wt.  unit. 

SCT  41 0B  UHF  Transmitter  Bd.  or  Assy. 

•Similar  to  SCT1 10, 10  Wis.  nom\ 
•Now  Includes   f*on  board"  proportional  Xtal 
OscJQven  circuitry  for  very  high  stability  i 
•BA-40  40 W.  U  HF  AMP.  BD.  &  HEAT  SINK 


SCAP  Autopatch  Board 

•Provides  all  basic  autopatch  functions 
•Secure  3  Digit  Access:  1  Aux  On-Off  function.  Audio 
AGO;  Built-in  timers:  etc.  Beautiful  Audio* 
•O/i  inhibit  bd,  also  available 
•Write/call  for  details  and  a  data  sheet 

RPCM  Board 

•Used  w/SCAP  board  to  provide  "Reverse  Patch" 
and  Land-Line  Control  of  Repeater 
•Includes  land-line  "answering"  circuitry 

Lightning  Arrester  For  Autopatch 

•Gas  Discharge  Tube  shunts  phone  line  surges  to 

ground 

•Handles  up  to  40,000  Amps! 
•The  Best  device  available  to  protect  Autopaich 

equipment  from  lightning  damage.  $17.00  +  S/H. 
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"When  You  Buy,  Say  73" 


SPECTRUM  C0MMUNICA  TI0NS  CORP. 

1055  W-  Germantown  Pk,  35  •  Norristown,  PA  1 9403  •  (215)  631-171 0  •  Telex:  846-21 1 
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Kantronics 


« 


SMARTS 
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Presenting  three  intelligent,  versatile, 
compatible  terminal  units. 


"SMART"  means  an  internal  microprocessor  is  used 
to  improve  performance  and  add  versatility.  The 
"Smart"  Kantronics  TU's  can  transmit  and  receive 
CW/RTTY/ASCII/AMTOR  or  Packet  when 
combined  with  your  computer  and  transceiver. 

Any  computer  with  a  serial  RS232  or  TTL 
port  can  connect  directly  to  a  Kantronics  TU. 
A  simple  terminal  program,  like  one  used  with  a 
telephone  modem,  is  the  only  additional  program 
required.  Kantronics  currently  offers  Pac- 
term  and  UTU  Terminal  Programs  for 
IBM.  Kaypro,  Commodore  64,  VIC  20,  and 
TRS-80  Models  III,  IV,  and  IVP.  Disk 
version  $1 9.95.  Cartridge  $24.95. 

UTU  The  Universal  Terminal  unit  (UTU) 
is  the  original  "Smart"  amateur  TU. 
CW,  RTTY,  ASCII,  and  AMTOR  can  all 
be  worked  with  this  single  unit. 
Switched  capacitance  filters  and 
LED  display  tuning  make  using  the 
UTU  easy  for  even  the  Novice.  1 2 
Vdc  300mv  power  supply  required. 
Suggested  retail  $1 99.95. 

UTU-XT  The  UTU-XT  is  an  enhanced 
version  of  the  UTU.  Programmable  baud 
rates,  tone  frequencies,  and  tone  shifts  give 
special  versatility,  Automatic  Gain  Control  and 
Threshold  Correction  circuits  greatly  enhance 
sensitivity  and  selectivity.  A  RTTY  signal 
detect  circuit  mutes  copy  with  no  carrier,  and 
the  CW  filter  center  frequency  and  bandwidth 
are  programmable.  Power  supply  is  provided. 
Suggested  retail  $359.95. 


KPC-2  Kantronics  AX.25  Version  2  TNC  fea- 
tures a  built-in  HF  modem,  full  duplex  opera- 
tion, multiple  connects,  and  over  100  software 
commands.  A  serial  RS-232  or  TTL  (C-64/ 
VIC-20)  port  gives  universal  compatibility 
The  enhanced  generic  command  structure 
fits  any  computer,  even  PC  compatibles.  All 
this  combines  to  make  KPC-2  the  only  TNC 
you'll  ever  need.  Suggested  retail  $219.00. 


For  more  information  contact  your  local 
Kantronics  dealer  or  write: 


I  Kantronics 

1202  E.  23rd  Street    (913)  842-7745 

Lawrence,  Kansas  66046 


^56 


A  fresh  idea! 


Our  new  crop  of  tone  equipment  is  the  freshest  thing  growing  in  the  encoder/decoder 
field  today.  All  tones  are  instantly  programmable  by  setting  a  dip  switch;  no  counter 
is  required.  Frequency  accuracy  is  astonishing  ±  .1  Hz  over  all  temperature  extremes. 
Multiple  tone  frequency  operation  is  a  snap  since  the  dip  switch  may  be  remoted. 
Our  TS-32  encoder/decoder  may  be  programmed  for  any  of  the  32  CTCSS  tones. 
The  SS-32  encode  only  mode!  may  be  programmed  for  all  32  CTCSS  tones  plus 
19  burst  tones,  8  touch-tones,  and  5  test  tones.  And,  of  course,  there's  no 
need  to  mention  our  one  day  delivery  and  one  year  warranty. 


COMMUNICATIONS  SPECIALISTS 

426  Wesi  Tafc  Avenue,  Orange,  California  92667 
(800)  854-0547  / California:  (714)  998-3021 
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SS-32  $29.95,  TS-32  $59.95 


Model  425  THAN 
Linear  Power  Amplifier 

We  have  been  accused  of  "over  designing"  the  TITAN.  And  certainly,  by  cutting  corners,  it 
could  be  built  at  lower  cost;  But  we  think,  in  the  long  run,  it  will  be  an  investment  in  reliability, 
flexibility,  and  the  pure  enjoyment  of  a  permanent  addition  to  your  station  —  long  after  the  price 
is  forgotten. 

Every  component  is  chosen  to  work  well  below  its  rating.  The  power  transformer  is  our  own, 
using  a  Hypersil®  tape  wound  core,  generously  designed  for  excellent  regulation.  Capacitors 
and  inductors  are  also  made  in-house  for  close  quality  control. 

The  TITAN  uses  two  3CX800  tubes  that  will  loaf  along  at  1,500  watts  output.  And,  as  they 
require  lower  plate  voltage  than  older  tubes,  insulation  breakdown  is  less  likely. 

We  think  we  have  included  present  and  future  needs.  Things  such  as  full  break-in  and  operation 

on  160  meters  and  all  authorized  bands.  A  separate  power 
supply  makes  station  layout  easy  for  most  convenient 
operating.  And  if  you  use  AMTOR,  S3TV  or  RTTY, 
there  is  no  problem  with  continuous  operation. 

The  TITAN  could  easily  be  your  final  FINAL 
AMPLIFIER 


See  your  dealer  or  write 


Commercial  version  available 
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NEW! 

Lo  wer  Price 

Scanners 

Communications  Electronics." 

the  world's  largest  distributor  of  radio 
scanners,  introduces  new  lower  prices 
to  celebrate  our  1 5th  anniversary. 

Regency!  MX7000-EA 

List  price  $699  95/CE  price  S399.95/SPECIAL 
tO- Band,  20  Channel  *  Crystalless  •  AC/ DC 

Frequency  range:  25-SSO  MHi  continuous  coverage 
and  800  MHz,  to  t.3  GHz,  continuous  coverage 
The  Reger* cy  MX7000  scanner  lets  you  monffor 
military.  F.B.I..  Space  Satellites,  Police  and  Fire 
Departments.  Drug  Enforcement  Agencies,  Defense 
Department  Aeronautical  AM  band,  Aero  Navigation 
Band.  Fish  &  Game.  Immigration   Paramedics, 
Amateur  Radio,  Justice  Department.  State  Depart- 
ment plus  thousands  of  other  radio  frequencies 
most  scanners  can't  pick  up.  The  Regency  MX7000 
is  the  perfect  scanner  for  intelligence  agencies  that 
need  to  monitor  the  new  800  MHi  cellular  telephone 
band  The  MX70QO,  now  at  a  special  price  from  CE- 

Regency1  Z60-EA 

Lfst  price  S299.95/CE  price  St79.95/SPEC1AL 
8*8andt  60  Channel  *  No-crystal  scanner 

Bands:  3(h$Q.  88-108.  T  18  -136.  144-174,  44Q-5J2  MHz 

Ttie  Regency  Z60  covers  all  the  public  service 
bands  plus  aircraft  and  FM  music  tor  a  total  of 
eight  bands,  The  Z60  also  features  an  alarm 
clock  and  priority  con  trot  as  well  as  AC/DC 
operation.  Order  today 

Regency"  Z45-EA 

List  price  $259  95/CE  price  $1  59.95/SPECl  AL- 
T' Band,  45  Channel  a  No-crystal  scanner 

Bands:  30-50.  118-136.  144*174,  440  512  MHl 

The  Regency  Z45  Is  very  similar  to  the  Z60  model 
listed  above  however  it  does  not  have  the  commer- 
cial FM  broadcast  band,  The  245,  now  at  a 
special  price  from  Communications  Efectronics. 

Regency0  RH250B-EA 

List  price  S613.00/CE  price  S329.95/SPECIAL 
10  Channel  •  25  Waft  Transceiver  *  Priority 

The  Regency  RH250B  isa  ten-channel  VHF  land 
mobile  transceiver  designed  to  cover  any  fre- 
quency between  1  50  to  162  MHz.  Since  this 
radio  is  synthesized,  no  expensive  crystals  are 
needed  to  store  up  to  ten  frequencies  without 
battery  backup.  Afl  radios  come  with  CTCSStone 
and  scanning  capabilities^  A  monitor  and 
night/day  switch  is  also  standard.  This  trans* 
ceiver  even  has  a  priority  function.  The  RH250 
makes  an  ideal  radio  for  any  police  or  fire 
department  volunteer  because  of  its  low  cost 
and  high  performance.  A  UHF  version  of  the 
same  radio  called  the  RU 1 5GB  covers  450-482 
MHz,  but  the  cost  is  $449.95.  To  get  technician 
programming  instructions,  ordera  service  man- 
ual from  CE  with  your  radio  system. 

NEW!  Bearcat1  50XL-EA 

List  price  $199.95/CE  price  St  14.95/SPECiAL 
10-Band,  10  Channel  •  Handheld  scanner 

Bands:  29  7-54,  : 36-174,  406*5  r?  MH? 

The  Uniden  Bearcat  50XL  is  an  economical 
hand-held  scanner  with  10  channels  covering 
ten  frequency  bands  It  features  a  keyboard  iock 
switch  to  prevent  accidental  entry  and  more. 
Also  order  part  #  BP50  which  isa  rechargeable 
battery  pack  for  SI 4.95.  a  plug-in  wall  charger 
part  ff  ADIOO  for  S  14,95.  a  carrying  case  part* 
VCD01  for  SI 4.95  and  also  order  optional 
cigarette  lighter  cable  part  *  PS001  for  SI  4.95. 

Regencf 
RH2SQ 


NEW!  Regency®  XL1 56- EA 

List  price  S239  95/CE  price  $1  29.95/SPECIAL 
G-BandT  to  Channel  *  No-cry  at  at  Scanner 
Search  a  Lockout  •  Priority  a  AC/ DC 
Bands:  30-50,  144-174.  440-512  MHz 
Cover  your  choice  of  over  15,000  frequencies 
on  10  channels  at  the  touch  of  your  finger. 
Display  messages.  External  speaker  jack  Tele* 
scoping  antenna.  External  antenna  jack  AC/DC. 

NEW!  Regency®  R1 060- E A 

List  price S1 49. 95/CE  price $92. 95/SPECIAL 
6-Band,  10  Channel  •  Crystalless  •  AC  only 
Bands:  30-50.  144-174,  440-5  12  MHl 
Now  you  can  enjoy  computerized  scanner  ver- 
satility at  a  price  that's  less  than  some  crystal 
units.  The  Regency  FM060  lets  you  in  on  all  the 
action  of  police,  fire,  weather,  and  emergency 
calls.  You'll  even  hear  mobile  telephones 

Bearcat®  DX1000-EA 

Listprice$649.95/CEprieeS349.95/SPEClAL 
Frequency  range  W  KHz.  to  30  MHz 
The  Bearcat  DX1O0O  shortwave  radio  make*  tuning  in 
London  as  easy  as  dialing  a  phone.  It  features  PLL 
synthesized  accuracy,  two  time  zone  24-hour  digital 
quartz  clock  and  a  built-in  timer  to  wake  you  to  your 
favorite  shortwave  station,  it  can  be  programmed  lo 
activate  peripheral  equipment  like  a  tape  recorder  to 
record  up  to  five  different  broadcasts,  any  frequency, 
any  mode,  while  you  are  asleep  or  at  work.  It  will  rece-ve 
AM.  LSBr  USB.  CW  and  FM  broadcasts 

There's  never  been  an  easier  way  to  hear  what  the 
world  has  to  say.  With  the  Bearcat  0X1 000  shortwave 
receiver,  you  now  have  direct  access  to  the  world 

NEW!  Regency J  HX1200-EA 

List  price  S369.95/CE  price  52 14.95/SPECIAL 
8* Band,  45  Channel  •  No  Crystal  scanner 
Search  a  Lockout  a  Priority  m   Scan  delay 
Sidelit  liquid  crystal  display  *  EARQM  Memory 
New  Direct  Channel  Access  Feature 

Sands   30-50.  118136,  144-174  404-420.  440-512  Mtf£ 

The  new  handheld  Regency  HX1200  scanner  is 
fully  keyboard  programmable  for  the  ultimate  in 
versatility.  You  can  scan  up  to  45  channels  at  the 
same  time  including  the  AM  aircraft  band.  The  LCD 
display  is  even  sidelit  for  night  use  Order 
MA-256-EA  rapid  charge  drop-in  battery  charger 
for  $84.95  plus  $3.00  shipping/ handling.  Includes 
wall  charger,  carrying  case,  belt  clip,  flexible 
antenna  and  nicad  battery. 

NEW!  Bearcaf  100XL-EA 

List  price  S349.95/CE  price  S20395/SPECIAL 
9- Bond,  13  Channel  *  Priority  *  Scan  Oat  ay 
Search  *  Limit  •  Hold  *   Lockout  •  AC /DC 
Frequency  range:  30-50,  1 18- 1  74,  406-5 1 2  MHz 
The  world's  first  no-crystal  handheld  scanner  now  has 
a  LCD  channel  display  with  backlight  for  low  Nghl  use 
and  aircraft  band  coverage  at  the  same  low  price,  Size  is 
1 W  x  Th':  x  2W:  The  Bearcat  1GQXL  has  wide  frequency 
coverage  that  includes  all  public  service  bands  (Low, 
High.  UHF  and  "T  bands),  the  AM  aircraft  band,  the  2* 
meter  and  70  cm.  amateur  bands,  plus  military  and 
federal  government  frequencies,  Wow,,  what  a  scanner! 
Included  in  our  low  CE  price  Js  a  sturdy  carrying  case, 
earphone,  battery  charger/ AC  adapter  six  AA  ni-cad 
batteries  and  flexibfe  antenna.  Order  your  scanner  now, 

Bearcat®  21  OX W-E A 

List  price  S339.95/CE  price  S209.95/SPECJAL 
8' Band,  20  Channel  •  No* crystal  scanner 
Automatic  Weather  a  Search/Scan  *  AC/DC 
Frequency  range:  30-50,  136- 1  74.  406-5  12  MHl, 
The  new  Bearcat  2 1 0XWisan  advanced  third  generation 
scanner  with  great  performance  at  a  low  CE  price. 

NEWl  Bearcat4 M45XL-EA 

List  price  S17995/CE  price  S102.9S/SPECIAL 
10  Band,  19  channel  *  AC/ DC  *  Instant  Weather 

Frequency  range  29-54t  136-1  74,  420-5  12  MHz 
The  Bearcat  1 45XL  makes  a  great  first  scanner.  Its  low 
cost  and  high  performance  lets  you  hear  all  the  action  with 
the  touch  of  a  key.  Order  your  scanner  from  CE  today. 

TEST  AMY  SCANNER 

Test  BT'v  scanner  pufcnased  tram  Communications 
Electronics"  for  31  days  before  you  decide  lo  keep  it  If  for 
any  reason  you  are  not  completely  satisfied,  return  it  in 
original  condition  uwth  all  parts  in  3 1  days,  for  a  prompt 
refund  (less  stripping/ handling  charges  and  rebate  credits! 


Regency 
MXJOOO 


Regency 
HX12QO 


NEW!  Bearcat®  800XLT-EA 

List  price  S499.95/CE  price  $31  7.95 
12' Band,  40  Channel  *  No-crystal  scanner 
Priority  control  a  Search/Scan  a  AC/ DC 
Bands:  29-54,  1 18-174,  406-512.  806-912  MHz 
The  Uniden  800  X  LT  receives  40  channels  i  n  two  banks. 
Scans  1 5  channels  per  second.  Size  91  j   *  4*V  x  1 2to." 

OTHER  RADIOS  AND  ACCESSORIES 

Panasonic  RF2€tOOEA  Shortwave  receiver Si  79  95 

RO95EA0mrienflemote  mount  Radar  Detector.  S128  95 
RD55-EA  Unttfen  \Agpr  mount  Radar  Detector.  .  .  $98  95 
RD9-  EA  Uniden"  Passport "  size  Radar  Detector  $239  95 
BC  3 1 0XW  EA  Rearcst  20  channel  scanner  SALE      5209  95 

BC-WA  E  A  Bearcat  Weathe^  AEerT $4995 

DX10DO-EA  Bearcat  shortwave  receiver  SALE  S 349  95 
PC22-EA  Umd&n  remote  mount  CB  transceiver  $99  95 
PC55-EA  Untden  mobile  mount  CB  transcefver  S59.95 
fl 1 060- E A  Regency  1 0  channel  scanner  SAL E  $92  95 
M  X30QO- E A  Regency  30  channel  scanner  S 1  96  95 

KL1  56-EA  Regency  10  channel  scanner  SALE- -Si  2995 
UCl  Q2-EA  Regency  VHF  2  CtL  1  Watt  transceiver  Si  24  95 
R  M2  5.0  B-EA  Regency  10  ch  25  Watt  VHF  trans  .  5329  95 
RH6O0B-EARegency  iQch  60  Wait  VHF  trans  £454.05 
RU1  SO  B-EA  Regency  1 0  channel  UHF  transcewer  .$449  95 
RPH410EA  10  Ch_  handheld  no-cryslar  trans  $399  95 
LC10-EA  Carrying  case  tar  RFB41Q  transceiver  S34  95 
MAI  ai-EANi-cad  battery  pacfc  for  RPH4  TO  trans  534  9*? 
P1 405-  EA  Regency  5  amp  regulated  power  supply  S6  9  9  5 
Pi 41  2-EA  Rpgprtcy  i  2  amp  reg.  power  supply  $164  95 
BC10-EA  Battery  charger  for  Regency  RPH41Q  S84  95 
MA25&-  EADrc*Mn  charger  for  HX7000&  HXt  200  $@4  95 
MA257-EA  Cigaretie  lighter  cord  for  HXi  200  ST9  95 

M A9 1 7-EA  IMi-Cad  tottery  pack  lor  HX1 200  $34  95 

EC  1 0-  E  A  Programming  toot  tof  Regency  RPH4  iQ  524  95 
SWH  H250-  EA  Service  man  frjrRegency  RH250  $24  95 
SMRU1  50-EA  Serviceman,  for  Regency  RW  50  .  S24  95 
SM  R  PH4 10-E  A  Service  man  for  Regency  RPH4 10  424  95 
SWMXTOOO^EASvc  marv  tor  MX7000A  MX5000.  S19  95 
SMMX300O-EA  Service  man.  for  Regency  MX3O00  $t9.95 
B-4  EA  i  2  V  AAA  Ni-Cad  batteries  (set  Of  foun  S9  95 

F  B- E-EA  Frequency  Directory  for  Eastern  U  S  A.  $72  95 
FB-VVEA  Frequency  Directory  for  Western  U.S.A  $1295 
TSG-  EAHTop  Secret"  Registry  of  U.S.  Govt  Freo  St  4.95 
TfC-E A  Techniques  for  Intercepting  Comm  $  14,95 

BRF-E  A  Rail  road  frequency  directory     ..  St095 

C I E-EA  Covert  Intelfigenct.  Elect.  Eavesdropping  5 14  95 
A60-EA  Magnet  mount  mobile  scanner  antenna  535  00 
A70-EA  Base  station  scanner  antenna  S35  00 

USAMMEA  Mag  mount  VHF  UHFantw/  1 2  cable  539,95 
USAKEA'.  nofemountVHF/UHFantw/17  cable  $3500 
USATLM  EA  Trunk  hp  mount  VHf/UHFanlenna  535  00 
Add  53  00  shipping  f  or  al  f  ^ccesso^es  ordered  at  the  same  t  tme. 
Add  S 1 2.00  shjpping  per  shortwave  recejver 
Add  S7  00  shipping  per  scanner  and  53.00  per  antenna 

BUY  WITH  CONFIDENCE 

To  get  the  lam  test  delivery  from  CFof  any  scanner, 
send  or  phone  yoyr  order  directly  to  our  Scanner 
Oislribution  Center?  Michigan  residents  pi  ease  add  4% 
sales  tax  or  supply  your  tax  LO.  number  Written  pur- 
chase orders  are  accepted  from  approved  government 
agencies  and  most  well  rated  firms  at  a  10%  su  rcharge 
for  net  10  billing  All  sales  are  subject  to  availability, 
acceptance  and  verification.  All  sales  on  accessories 
are  final  Prices,  terms  and  specifications  are  subject  to 
change  without  notice.  All  prices  are  in  U- 5- dollars.  Out 
of  stock  items  will  be  placedon  backorderautomatically 
unless  CE  Is  instructed  differently.  A  $5,00  additional 
handling  fee  will  be  charged  for  ai\  orders  with  a 
merchandise  total  under  $50.00.  Shipments  are  F.O.  B. 
Ann  Arbor,  Michigan.  No  C0Dhs,  Most  products  [hat  we 
sell  have  a  manufacturer's  warranty.  Free  copies  of 
warranties  on  these  products  are  available  prior  to 
purchase  by  writing  to  CE.  Non-certifiedchecks  require 
bank  clearance. 

Mail  orders  to:  Communications  Elect ron- 
ics7  Box  1045.  Ann  Arbor.  Michigan  48106 
U.S.A.  Add  $7.00  per scannerfor  U. P. S, ground 
shipping  and  handling  inthe  continental  USA. 
For  Canada,  Puerto  Rico.  Hawaii,  Alaska,  or 
APO/FPO  delivery,  shipping  charges  are  three 
times  continental  U.S.  rates.  If  you  have  a  Visa 
or  Master  Card,  you  may  call  and  place  a  credit 
card  order,  Order  toM-free  in  the  U.S.  Dial 
800- USA- SCAN.  In  Canada,  order  toll-free  by 
calling  900-22 1-3475.  Telex  CE  anytime,  dial 
810-223-2422.  If  you  are  outside  the  U,S,  or  in 
Michigan  dial  313-973-8888.  Order  today. 

Scanner  Drstribution  Center"  and  CE  logos  are  trade- 
marks ol  Communications  Electronics  Inc. 
t  Be&rc&t  t$  a  registered  trademark  of  Uniden  Corporation 
t  Regency  is  a  registered  trademark  erf  Regency  Electronics 
Inc.  AD  #0401  Sd-EA 

Copyright     1 986  Communications  Electronics  li*c. 

For  credit  card  orders  call 

1-800-USA-SCAN 


"When  You  Buy.  Say  73 


it 


COMMUNICATIONS 
ELECTRONICS  INC. 

Consumer  Products  Division 

P.O.  Boa  1045  G  Ann  Arbor.  Michigan  481 06-1045  USA 
Call 80O- USA  SCAN oroutside  U.S.A.  31  3-973  9388 
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FOX  TANGO 
NEWSLETTER  INDEX 

Fox  Tango  Corporation  now  of- 
fers a  comprehensive  cumulative 
index  to  (he  FT  Newsletter  cover- 
ing 1976-1985.  Articles  are 
grouped  by  model  number  (FT- 
101.  FT-757.  and  so  on),  and 
called  out  by  year  and  page,  topic, 
title,  and  author. 

Both  the  index  ($4  ppd,  in  the 
U.S.  and  Canada,  $5  elsewhere) 
and  individual  volumes  are  avail- 
able from  Fox  Tango  Corporation, 
Box  15944,  West  Paim  Beach  FL 
33411;  (305)-683-9587.  Reader 
service  number  154. 

SAMS  ACQUIRES  BOOK  LINE 

Howard  W,  Sams,  Inc..  has  ac* 
quired  the  Basic  Electricity  series 
of  books  from  Texas  Instruments. 
The  series  consists  of  three  hard- 
bound books,  two  lab  manuals, 
and  an  audio  course.  The  three 
books  are  Basic  Electricity  and  Oc 
Circuits  ($14.95),  Basic  Ac  Cir- 
cuits ($19.95),  and  Basic  Elec- 
tronics Technology  ($19 :95).  The 
two  lab  manuals,  Practical  Appli- 
cations ofDc  Theory  and  Practical 
Applications  of  Ac  Theory,  are 
available  for  $12  each. 

For  more  information  about 
these  and  other  Sams  books,  con- 
tact Howard  W.  Sams  and  Com- 
pany, 4300  West  62nd  Street,  In- 


dianapolis IN  46268;  (800)- 

428-SAMS.  Reader  service  num- 
ber 156. 

REGENCY  MX-5500  SCANNER 

Regency  Electronics  has  an- 
nounced a  25-550-MHz  continu- 
ous-coverage scanner.  The  MX- 
5500  covers  all  standard  VHF  and 
UHF  bands,  including  four  ama- 
teur bands  {6,  2T  1*174,  and  3/4 
meters).  The  scanner  is  prepro- 
grammed at  the  factory  with  20 
popular  frequencies  and  is  capa- 
ble of  searching  through  a  band 
for  active  frequencies. 

Designed  for  home  or  mobile 
use,  the  MX-5500  comes  with  a 
telescoping  whip  antenna,  an  ac 
power  supply,  a  dc  power  cord, 
and  a  mobile  mounting  bracket. 

For  complete  details,  contact 
Regency  Electronics,  tnc,  7707 
Records  Street,  Indianapolis  IN 
46226.  Reader  service  number 
155. 

OX  HOW-TO  FROM  TAB  BOOKS 

DX  Power;  Effective  Tech- 
niques for  Radio  Amateurs  is  a 
new  book  co-published  by  the 
American  Radio  Relay  League 
and  Tab  Books.  Author  Eugene 
Tilton  K5RSG  gives  advice  and 
how-to  tips  on  all  facets  of  DX  and 
DXing,  including  how  to  bluff  suc- 
cessfully, how  to  work  the  DXCC 


The  Regency  MX-5500  25-550  MHz  scanner. 


fist  systematically,  and  how  to 
stalk  rare  DX.  Tilton  explains  the 
special  techniques  used  on  the 
various  amateur  bands  and  de- 
tails leapfrogging,  tailending,  ran- 
dom calling,  and  other  methods  to 
increase  your  DXCC  total. 

For  more  information,  contact 
TAB  Books,  Inc.,  Blue  Ridge  Sum- 
mit PA  17214;  (717)-794-2191. 
Reader  service  number  1 59. 

ICOM  ANNOUNCES  1C-751 A 

ICOM  has  announced  a  newly 
designed  update  of  their  IG-751. 
The  IC-751A  is  a  100-Watt  HF 
transceiver  with  a  .1~30*MHz  gen- 
eral-coverage receiver  Features 
include  all-mode,  100%  duty  cy- 
cle operation.  12-volt  power  sup- 
ply, an  electronic  keyer,  a  500-Hz 
CW  filter,  QSK  up  to  40  wpm,  an 
LED  annunciator,  and  improved 
noise  blanking. 

For  more  information,  contact 
ICOM  America,  Inc.,  PO  Box  C* 
90029,  Bettevue  WA  98009-9029, 

APA  PACKET  SWITCH 

Amateur  Packet  Alaska  has 

announced  the  APA  VHF/HF 


Switch,  a  device  which  allows  any 
TNC-1  or  TNC-2  packet  system 
to  be  instantly  switched  from 
VHF/1200-baud  to  HF/300-baud 
operation  without  retuning  or 
recalibrating.  The  switch  can 
be  activated  either  manually  or  by 
external  logic.  The  switch  is 
housed  within  the  TNC  cabinet 
and  takes  about  an  hour  to  build 
and  install 

The  APA  VHF/HF  Switch  is 
available  lor  $30,  and  a  15-page 
nomograph  describing  VHF/HF 
switch  designs  is  S3.  Please  note 
that  APA  is  an  all-volunteer  orga- 
nization and  is  not  equipped  to  re- 
ceive telephone  or  credit  card  or- 
ders. Contact  Amateur  Packet 
Alaska,  AX. 25  Communications 
Traiit  Ester  AK  99725  >  Reader  ser- 
vice number  160. 

WINNERS  EDGE  SOFTWARE 

Winner's  Edge  Software  has  re- 
leased a  new  contested  system 
for  the  Commodore  64  and  128, 
Contester  II  maintains  multiplier 
checklists,  dupe  sheets,  logs,  run- 
ning score,  multiplier  tallies,  and 
other  statistics.  The  program 


Electronics  courseware  now  available  from  Sams, 
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ICQM's  new  IC*751A  HF  transceiver. 


sends  CW,  including  prepro- 
grammed and  user-supplied  con- 
test exchanges. 

Separate  modules  expand  the 
basic  programs  functions  to  cov- 
er specific  contests;  the  ARRL  DX 
Contest  module  is  now  available, 
and  modules  for  the  ARRL 
Sweepstakes  and  the  CO  World- 
wide DX  Contest  will  be  available 
later  this  year. 

The  Contest er  II  requires  a 
Commodore  64  or  128  and  one 
disk  drive.  A  printer  is  optional. 
The  program  is  available  for 
$39.95  postpaid  from  Winner's 
Edge  Software,  2003  Sarazen 
Place,  Reston  VA  22091;  (703)- 
620-3776.  Reader  service  number 
16V 


HAMTRONICS  ADDS 
LOW-BAND  PREAMPS 

Hamtromcs  has  added  low- 
band  units  to  their  popular  line 
of  GaAsFET  preamps-  Typical 
gain  is  22  to  28  dB  with  a  typical 
noise  figure  of  ,8  dB,  Ttie  preamps 
are  small  enough  (1.6"x  0.6")  that 
they  may  be  installed  inside  most 
radios;  connections  are  made 
by  soldering  subminiature  coax 
directly  to  terminal  pins  on 
the  preamp  PC  board.  Models 


Ham  (tonics '  LNW  preamp. 


available  are:  LNW-28  (25-35 
MHz),  LNW-50  (35-55  MHz)t 
LNW-75  (55-90  MHz),  LNW- 1 00 
(90-120  MHz),  LNW-144  (120- 
150  MHz),  LNW- 160  (150-200 
MHz),  LNW-220  (200-270  MHz), 
and  LNW-432  {400-500  MHz). 
Each  preamp  is  $19  in  kit  form  or 
$34  assembled. 

A  40-page  catalog  describing 
these  and  other  Hamtronics  prod- 
ucts is  available  for  $1  (overseas 
send  $2)  from  Hamtronics,  inc., 


65-FMoul  Road,  Hilton  NY  14468- 
9535;(716)-392~9430. 


METZ  STAINLESS-STEEL 
ANTENNAS 

Metz  Communication  Corpora- 
tion now  offers  a  complete  line  of 
VHF  and  UHF  stainless-steet  an- 
tennas, hardware,  and  lowMoss 
RG-8/X  coaxial  cable.  Stainless- 
steel  coils  designed  for  each  ama- 
teur band  from  10  meters  to  450 


Metz  offers  statnless-stees  anten- 
na systems. 

MHz  can  handle  250  Watts  of  it 
Each  coil  is  pretested,  identified 
with  a  serial  number,  and  coded 
for  the  band  of  operation.  The  an- 
tennas  mate  with  S0239  connec- 
tors; magnetic,  through-glass, 
and  other  mounts  are  also  avail- 
able from  Metz, 

For  comJete  details,  contact 
Metz  Communication  Corpora- 
tion, Corner  of  Routes  11  and 
11 C,  Laconia  NH  03246.  Reader 
service  number  157. 
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HAM  STATION 

P,0+  Box  4405 

220  N,  Futton  Ave. 

Evansvllle,  IN  47710 

Stores  Hours 

NION-FRI  9AM6PM 

SAT  9AM-3PM 


WARRANTY  SERVICE  CENTER  FOR; 
ICOM,  YAE5U.  TIN-TEC 


TERMS: 

[Prices  Do  Not  Include  Shipping, 

Price  and  Availability  Subject  to 

Change  Without  Notice 

UPS  COD  $2.50  Per  Package 


USED  EQUIPMENT 


DRAKE 
TR-4C.  AC* 
TR&.  AC4,Sp*r 
RV*C  VFO 
l  5  Khz  Fitter 
[UV-3  f2M  &  440)  wrTT  Mtc 

r  b  "4 

ITRS.  rB  FiflBf.  PS-75  {New} 
T4XC,  R4C,  AC4.  MS4 


S299  95 

389  95 

69  95 

Z5.00 

429  00 
409  95 
519  95 


DRAKF 

DC~4  Pwr   Supply 
L7  Amp  (Never  Usee) 
ENCOMM 
ST-144-2M  HT 
HL-32V  2/30  Amp 
THP  10*160  2M  Amp 
THP  HL  SOU  440M  Amp 
HAL 

MPT  3100  (No  Monitor) 

CT22OQ/K8210Q 

HEATHKIT 

SB-2QO  Amp 

HP  236  Power  Supply 

SA2060  2K*  Tuner/Mira 

SA2500  Auto  Tuner 

SA20G0  Rotter  Toner 

ICOM 

745/P  S. 

740/P.S 

740 

Fl-70  Gen   Gov  Bcvi 

PS- 1 5  P  S 
2- AT 

47lA-430-4S0Mhz  AH 
27H2M  45W  *A/OCe 
Pftonepalcn  (720) 
iC-216  2M  Portable 
KANTRONICS 
Interface  U 
Mini-Terminal 
Raoio-Tap  SWL  I  mar  face 
Radio- Tep  SWL  Interlace 
Mamie  vl  Vic  20      *,„  _    M 
Hamt**t  C-64 

KENWOOD 
TS*205 
T&S20S 
MC-50  0es*Mic 
VFO-620 
VFO  520 


KENWOOD 
39.95  TS520SE 

999  95  TS520 
TS5200 
$185  00  TR240Q  2M  H  T. 

59  95  RM?b  Micro  Processor 
259  95  R599A/2IW6M 
279  95  TH-21AT-2M  HT, 
TrMIAT/Torre 
S  1.495  00  qg^S  Freq  dr  -520 
575.00  vFO-240  (630) 

2600  2M  HT 
^^  **  2600  MI  JSufc  Tone 

IK)  95 

410  Prof.  Morse  Keyer /Trainer 

SWAN 
,&-°°  Cubic  Astro  t03,  Xcvr  wfCW 
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19  95  ps  Lie.  p  s  /Spxr 

B  ^  1500ZA  Aitio  (2-5721* 

w  *5  TEN-TEC 

59  w  Oftmf  KB 
ra  ^  TtHoet  IV 

fl(WS70<^nlury2f 
^  w  2fi>VFO*Cor5*ir 

,995YAESU 

FT9B0/Gun   Cov   Xmi 
SP9S0  Spkr/ Audio  Fill 

2fl95FT9B0  Am  Filter,  Gen.  Cow 

*985     Xml 

^^F9W.  Keys* 

19 ■9S FT  1 07IM3MS/FP 1 07£  p  S 
FT10IZD    Cw-  F3" 

J9  9SFT101ZD  AM  Ware  Sands 

19  95FT101Z,  Rtmote  VFO 

*SOOFT1Q1£.  CW 

'9-95FM01E.  Fan 

■9  9& FTI 018..  Fan 


429  95 
369  95 
389  95 
169  95 
45  00 
169.95 
16995 
19995 
175  00 
11995 
17995 
23995 

S  9395 
45  00 

79  95 

$429.65 

9995 

375  00 

as  95 

199  95 
154  95 

ST ,175  00 
45.00 

1.195  00 
1 J  75  00 
569  00 
549  95 
549  95 
105  00 
449  95 
429  95 
369  96 


YAESU 

FT  7  20W  Xcvr 

FL-i  10  Amp 

FT221  2M  all  Mooe 

FT221W/Preafnp 

FP-757  H  D     .  , 

FRG770OJ  Memory 

207H  2MHT    . 

MISC. 

Tempo  2020  (C)  . 

Alliance  Hl>73  (Q 

KUW  P^  9Q-70B  2M 

Ajoo*a00CH 

C04S  Rou:_r 

PaaasQfV  RF-4900  G«n  Cov 

;>  Flcvr  -      i^    .. . 

V»ta  X  H  BA  PS 

Atrcmcs  lew  Fearer) 

DC-AC  inverter  150W 

Vocomrn  200  WW^30W  2M  Amp 

Timex/Sinclair  16K  Compuler 


CLOSE  OUT 


279  95 
149  95 
$49  95 
269  96 
14995 
375.00 
.     139.95 

$2*9,96 
65  00 
69  96 

299  95 
109.95 

254  35 
39  95 
1996 
29  95 
39  95 
34  95 


AEA 

AMT-.1  interlace 

KT-3  Ka^ef-Tratner 

Wooooeccer  Blanker 

MP-20  interface  MSA  Tejit 

MP-64  Interiace/MfiA-TeKt 

UAFV64  inmrtace/MeA-TO'R 

DRAKE 

7000E  CW  Rtty,  Asci! 

ENCOMM 

ST  442  440MH2  HT 

ST -222  220MHZ  HT 

KDK- 7033  440  MHZ  lOW 

ICOM 

PS*0PS/Sphr 

7070  i  mart  ace 

Send  SASE  for  our  new 
need  equipment  list. 


1229  95 

69  96 

65  00 

119  95 

11995 

169.95 

.    299.95 

259  95 
259  94 
299  95 

149  95 
S9  95 


For  Orders  and  Price  Checks  Call  800-523-7731 


Indiana  call  1 -81 2-422-0231 

Service  Dept.  1  -81 2-422-0252 
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73  Review 


Head-to-head:  Uniden's  Bearcat  800XLT 
versus  Regency's  MX-7000 

by  Marc  Stern  N1BLH 


Regency  Electronics,  Inc 
7707  Records  Street 
Indianapolis  IN  46226 
MX-7000:  $699.95 

Uniden-Bearcat 
6345  Castleway  Ct 
Indianapolis  IN  46250 
800XLT:  $499.95 


When  you  first  look  at  the  Regency  MX- 
7000  and  the  Uniden-Bearcat  800XLT 
side  by  side,  an  automotive  analogy  comes  to 
mind.  The  MX-7000  seems  like  a  rocket-fast 
Ferrari,  while  the  800XLT  is  like  a  Chevy— ba- 
sic transportation.  Looks  as  if  it's  a  case  of  old 
technology  up  against  the  latest  in  microcom- 
puter-based systems. 

Even  the  boxes  give  Ihis  impression:  The 
Bearcat  looks  like  Bearcats  have  always 
looked,  while  the  Regency  has  a  sleek,  mod- 
ern shape  with  a  sfoping  front,  an  LCD  and  a 
tiny  box. 

But  look  again— rather  than  simply  being  a 
case  of  old  versus  new,  it's  more  a  question  of 
why  change  for  the  sake  of  change?  The 
600XLT  uses  the  same  style  of  box  that  has 
served  Uniden-Bearcat  for  years.  It's  a  practi- 
cal design  that  was  outlined  more  than  10 
years  ago  when  the  first  programmable 
Bearcats  appeared  and  that  has  been  refined 
ever  since.  On  the  whole,  its  a  much  more 
comfortable  design  to  use. 

For  example,  the  800XLT  keyboard  angles 
out  from  the  display  area  in  a  way  thai  makes 
the  scanner  easy  to  program.  Likewise,  the 


MM 


The  Uniden-Bearcat  BOOXLT, 


The  Regency  MX-7000. 
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gas  fluorescent  display  is  easy  to  read  from 
about  1 0  feet  away.  This  visibility  has  as  much 
to  do  with  the  type  of  display  and  its  brightness 
as  with  its  viewing  angle,  which  is  good. 

The  MX-7000's  LCD  ts  visible  in  most  light- 
ing conditions  because  of  the  angle  of  the 
display,  but  there  are  times  when  ambient 
light  can  overwhelm  it  and  cause  it  to  wash 
out  The  display  light  offers  little  help  because 
it's  too  small  and  doesn't  illuminate  the  dis- 
play area  brightly  enough. 

Awkward  Entry 

The  MX-7000  is  loaded  with  high-tech  good- 
ies and  capabilities,  but  you  are  forced  to 
handle  many  of  the  functions  yourself— enter- 
ing bandwidth,  for  instance— while  in  the 
800XLT  much  of  the  work  has  been  handled  in 
software.  For  example,  if  you  choose  to  scan 
frequencies  from  118-136  (the  aeronautical 
service  band},  the  S0OXLT  automatically  se- 
lects AM  rather  than  FM.  With  the  MX-7000. 
you  must  physically  select  AM  and  enter 
it  along  with  the  frequency  choice  and  the 
memory  channel  choice,  which  is  rather 
inconvenient. 

In  fact,  the  method  of  memory  entry  in  the 
MX-7000  is  not  only  awkward,  it's  danger- 
ous— if  s  possible  to  unintentionally  overwrite 
existing  memory  information.  For  example, 
when  youVe  writing  memory  information  to 
the  MX-7000's  scratch  pad,  you  must  not  only 
enter  the  type  of  modulation  technique — nar- 
rowband or  wideband,  FM  or  AM— but  aJso 
the  bandwidth  of  the  signals  you'll  be  monitor- 
ing and  the  frequency.  When  this  is  done,  the 
flag  "CH"  blinks  at  you  on  the  LCD  as  the 
MX-7000  asks  you  to  store  the  information  in 
one  of  its  20  memory  locations.  So  far>  this 
seems  pretty  straightforward,  and  it  is,  but 
unless  you  are  quick  on  the  membrane  key- 


board, by  the  time  youVe  ready  to  enter  this 
information,  you  may  well  have  forgotten  the 
channel  in  which  you  are  storing  the  informa- 
tion, and  you  may  easily  overwrite  an  existing 
entry. 

This  type  of  mistake  is  also  possible  with  the 
800XLT,  but  it's  a  lot  less  likely  to  occur 
because  fewer  steps  are  needed  to  program 
in  a  frequency.  Again  taking  the  aero  band 
as  an  example,  to  program  in  a  frequency 
you  simply  manually  advance  the  memory 
display  to  an  unused  channel  and  enter  the 
frequency  followed  by  the  enter  key.  Since 
the  choice  of  bandwidth  and  modulation  is 
handled  by  the  SOOXLTs  software,  it's  auto- 
matically set  up  for  AM  with  the  correct 
bandwidth. 

Of  course,  using  software  to  handle  these 
functions  does  rely  on  the  programmer's  mi- 
crocode assumptions  about  the  appropriate- 
ness of  a  given  mode  for  a  given  frequency 
and  doesn't  take  into  account  regional  or  local 
variation.  However,  by  and  large,  this  method 
works  for  most  of  the  frequencies  in  most  of 
the  nation. 

A  unique  feature  of  the  MX-7000  is  its  band- 
width selection.  Although  It  complicates  the 
setup  and  programming,  it  gives  you  the  abili- 
ty to  keep  distortion  to  a  minimum  because  of 
bandwidth  problems.  For  example,  if  you  are 
listening  to  an  area  of  the  spectrum  that  uses  5 
kHz  narrowband  FM,  you  can  program  the 
scanner  for  5  kHz  reception.  It  offers  1 2.5  and 
25  kHz  bandwidth,  too.  This  ensures  clean 
reception  of  a  particular  frequency.  On  some 
scanners  that  use  fixed  bandwidth,  ifs  possi- 
ble for  a  conversation  to  sound  distorted  be- 
cause of  bandwidth  problems.  The  proper 
bandwidth  also  helps  ensure  a  minimum  of 
crosstalk  from  other  frequencies,  and  it  helps 
the  MX-7000  retain  its  selectivity. 


Coverage 

The  more  ambitious  of  the 
two  scanners  in  this  face-off  is 
the  MX-7000.  Like  the 
800XLT,  the  MX-7000  is  mi- 
croprocessor-con t roiled  and  it 
is  capable  of  covering  25  to 
512  MHz  continuously,  as  well 
as  800  MHz  to  1.1  GHz.  This 
contrasts  with  the  800XLT, 
which  offers  coverage  in  12 
bands  from  29  MHz  to  912 
MHz.  Specifically,  the 
800XLT  covers  29.6  to  29.995 
MHz;  30  to  50  MHz;  50  to  54 
MHz;  118  to  135.975  MHz; 
136  to  144  MHz;  144  to  148 
MHz;  148  to  174  MHz;  406  to 
420  MHz;  420  to  450  MHz; 
450  to  470  MHz;  470  to  512 
MHz,  and  806  to  912  MHz. 

You  should  note  that  both 
scanner  manufacturers  have 
finally  realized  that  their  units 
are  being  used  by  people  oth- 
er than  public  service  radio 
monitoring  enthusiasts.  For 
amateurs,  both  scanners  will 
cover  the  FM  portion  of  10  me- 
ters and  the  entire  6-meter 
band.  Regency,  in  fact,  has 
broadened  the  coverage  to  in- 
clude frequencies  down  to  25 
MHz  so  that  its  scanner  can 
be  used  by  any  radio  hobby- 
ist* 

As  recently  as  five  years 
ago  scanner  manufacturers 
assumed  the  only  frequencies 
anyone  was  interested  in 
monitoring  were  the  public 
service  band  and  the  marine 
band.  Now.  they  realize  that 
their  units  are  routinely  used  by  amateurs  to 
monitor  favorite  repeater  or  FM  frequencies, 
as  well  as  by  other  radio  hobbyists,  I  suspect 
that  much  of  this  has  to  do  with  the  expanded 
capability  of  tntegrated-circuit-based  radio  re* 
ceiving  technology.  But,  whatever  its  basis, 
it's  a  welcomed  change. 

Scanning  and  Searching 

Continuing  the  comparison,  both  the 
600XLT  and  MX-7000  wilt  scan  and  search, 
but  the  MX-7000  offers  even  more.  It  will  dis- 
play the  time,  retain  memory  without  a  battery, 
and  allow  you  to  adjust  its  receive  bandwidth. 
Both  units  have  a  priority  scan. 

In  the  memory  channel  department,  the 
800XLT  comes  out  the  winner  with  40-channel 
capability  The  MX-7000  offers  20-channel  ca- 
pability. In  its  start-up  mode,  the  800XLT 
scans  the  first  20  memories.  A  second  bank  of 
20  is  accessed  from  the  SOOXLT's  keypad, 

Programming 

It's  easy  to  see  that  the  MX-7000  is  for 

the  serious  user.  Programming  it  is  far  more 
complicated  than  you  would  expect,  al- 
though it  doesn't  take  long  to  get  used  to  do- 
ing it. 


Size: 

Weight: 

Power: 

Battery: 

Receive  Sensitivity: 


Specifications 

Uniden-Bearcat  800XLT 

10-5/8  by  3-1/2  by  8 

5  pounds 

1 1 7  V  ac,  20W,  12  V  dc,  9W 

Standard  3-vott  (alkaline  recommended) 

0.3  UV  29-54  &  136-174 

0.8  uV  1 1 8- 1 36,  60  percent,  1  kHz 

modulation,  12dBSinad 
0.5  uV  406-51 2 
0,7  uV  806-91 2 

(±3  kHz  deviation  12 dB  Sinad) 


Regency  MX-7000 

5.4  by  3.1  by  7.9  (inches) 
2.4  pounds 
13,8  Vdc 

Narrow  FM:  1,0  uV  (12  dB  Sinad) 
Wide  FM:  1 .5  u V  (1 2  dB  Sinad) 
AM:  1,5uV(10dBS/N) 


Receive  Selectivity: 


[-F  Selectivity: 
Frequency  coverage: 


-55  dB  at  ±25  kHz 

29-30  MHz 

30-50 

50-54 

11  £-135.975 

136-144 

144^148 

148-174 

406-420 

420-450 

450-470 

470-51 2 

806-912 


Channel  capacity: 
Audio  output: 


40 

2  Watts,  10  percent  THD 


NFM  ±7.5  kHz  at  6  dB 
WFM  ±  50  kHz  at  6  dB 
AM  ±5  kHz  at  6  dB 

-50  dB 

26-28  MHz 

28-50 

50-54 

54-88 

88-108 

100-136 

136-144 

144-148 

148-174 

174-216 

216-220 

220-225 

225-336 

336-406 

406-420 

420-450 

450-470 

470-512 

800-1  2  GHz 

20 

1Wat  10  percent  THD 


To  program  a  memory  channel  you  must 
first  determine  the  reception  mode  (narrow- 
band FMr  wideband  FM,  AM).  After  you've 
determined  this,  you  press  the  manual  key- 
pad; then  press  the  NFM  (WFM  or  AM)  key 
and  enter.  You  then  punch  in  the  frequency 
and  press  enter. 

At  this  point  you  may  think  you're  done,  but 
you're  not.  Instead,  all  you've  done  is  pro- 
grammed the  scratch  pad  memory.  You  must 
now  put  it  into  permanent  storage  in  dynamic 
RAM.  To  do  this,  you  must  press  ilCH"  for 
channel  and  enter  the  particular  channel  you 
want  and  then  press  enter.  As  you  can  see,  it 
takes  three  key  sequences  to  program  a  chan- 
nel, which  is  far  from  user-friendly. 

On  the  800XLTT  however,  you  simpfy  deter- 
mine the  frequency  you  would  like  to  enter,  hit 
the  manual  key.  advance  to  the  memory  you 
want  to  store  it  in,  enter  the  frequency,  and 
then  hit  enter.  It  takes  only  one  simple  key 
sequence  to  accomplish  this  chore. 

Memories 

Like  the  MX-7000.  the  800XLT  uses  dynam- 
ic RAM  memory.  Memory  retention  is  another 
story—the  manufacturers  have  diametrically 
opposed  positions.  Regency,  manufacturer  of 


the  MX-7000,  takes  advantage  of  capacitor- 
backed  memory  retention.  The  MX*7000  uses 
a  high-value  bleeder  resistor  to  enable  the 
capacitor  to  retain  as  much  of  its  charge  for  as 
long  as  possible.  This  discharge  takes  about  a 
week,  so  memories  are  retained  without  the 
need  for  battery  backup, 

Uniden-Bearcat  uses  a  more  traditional 
battery  backup  for  its  RAM,  But  rather  than 
using  rechargeable  NiCds  and  circuitry  to 
keep  them  charged,  the  800XLT  relies  on 
alkaline  ceils  that  have  higher  voltage  but 
that  are  only  good  for  a  few  hours  to  about  a 
day  or  so  because  of  the  voltage  requi  rements 
of  the  memory.  Umden  should  think  of  imple- 
menting some  form  of  long  memory  storage  in 
this  unit. 

Keypads  and  Beeps 

ft  is  also  quite  apparent  when  you  look  at  the 
keypad  that  the  8O0XLT  is  far  more  user-ori- 
ented. It  uses  real  push-buttons,  rather  than 
the  plastic  membrane  overlay  of  the  MX-7000. 
The  use  of  push-buttons  gives  the  800XLT  a 
far  more  positive  feel  and  makes  it  easier  to 
enter  frequency  information. 

The  MX-7000fs  membrane  keypad  is  hard- 
er to  use  because  it  lacks  a  substantial  feel  If 
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you  don't  hit  a  key  in  the  right  spot,  you  won't 
get  the  response  you  expect,  a  problem  en- 
demic to  all  membrane  keyboards,  A  beep 
does  sound  when  an  entry  is  made  correctly, 
but  it  seems  that  Regency  could  have  used  a 
keypad  with  real  keys  to  implement  program- 
ming. Hand-held  manufacturers  use  real  pads 
on  their  units,  which  have  smaller  areas  than 
the  MX-7000  has  available. 

The  Rear  Deck 

On  the  whole,  the  rear  of  the  MX-7000  is  far 
busier  than  the  rear  of  the  800XLT  On  the  rear 
of  the  SOOXLT  are  connectors  for  13,8  V  dc, 
ac>  ground,  antennas,  and  memory  backup 
batteries.  If  you  look  closely  at  the  rear  of  the 
800XLT,  you  also  become  aware  of  something 
different.  Not  only  is  there  a  connection  for  an 
external  VHFAJHF  antenna,  but  there  is  also  a 
connector  for  an  800-MHz  antenna,  Unlike  the 
MX-7000*  which  uses  the  standard  whip  an- 
tenna or  an  externa!  antenna  for  600  MHz,  the 
8Q0XLT  uses  a  separate,  fixed  800-MHz  an- 
tenna, which  works  surprisingly  well. 

The  MX-7000  has  an  interesting  feature  that 
the  800XLT  lacks,  an  attenuator  switch  on  the 
rear.  Switching  it  on  cranks  in  10  dB  of  signal 
attenuation  to  prevent  receiver  overload.  It's  a 
nice  touch,  especially  if  youVe  in  the  near  field 
of  a  high-powered  transmitter.  And  while  this 
enables  your  scanner  to  remain  operating,  it 
does  have  a  drawback  in  that  you  will  only 
hear  the  loudest  signals.  Weak  or  distant  sig- 
nals won't  get  through,  It's  a  good  idea  to  use 
the  attenuation  only  if  absolutely  necessary. 
The  rear  apron  also  contains  the  power,  an- 
tenna, and  external  speaker  connectors. 

The  MX-7000  is  essentially  a  mobile  unit.  As 
such,  it  requires  13.8  V  dc  at  all  times.  When 
running  it  off  120  V  ac,  a  special  step-down 
transformer  is  used.  The  transformer  runs 
cool,  and  it  easily  meets  the  voltage  and  cur- 
rent requirements  of  the  scanner.  It  uses  a 
special  triaxial  power  plug,  So,  if  you're  going 
to  use  13.8  V  dc  you'll  have  to  remember  to 
wire  a  plug  to  work  correctly. 

A  nice  feature  of  the  MX-7000  is  its  antenna 
connector.  Rather  than  using  a  Motorola-type 
plug.  Regency  has  used  a  tow-loss  BNC  con- 
nector. The  SOOXLT  uses  two  Motorola-type 
connectors. 

Performance 

The  SOOXLT  turned  out  to  be  a  good,  all- 
around  performer  during  evaluation.  Because 
of  the  location  of  the  test  site — a  hilltop  about 
335  feet  above  sea  level  with  a  clear  shot  to 
the  horizon—]  was  easily  able  to  hear  stations 
up  to  35  miles  away  using  the  telescoping 
antenna  that  came  with  the  scanner. 

The  800-MHz  stub  worked  quite  well, 
too,  even  inside  a  metal-framed  building. 
The  SOOXLT  is  fairly  free  of  birdies.  As  in 
other  Uniden-Bearcat  scanners  lrve  used  and 
evaluated,  the  birdies  were  primarily  evident 
m  the  40-50-MHz  range,  as  well  as  the  150- 
160  range.  However,  they  only  appeared  on 
widely  scattered  frequencies  and  were  no 
problem. 

The  MX-7000  was  also  fairly  free  of  birdies, 
although  it  was  prone  to  intermod  products  in 
the  presence  of  moderate  rf,  something  to  be 

22     73  for  Radio  Amateurs  •  May,  1 966 


aware  of  if  you're  planning  to  use  it  in  your 
shack.  The  800XLT  was  also  somewhat  prone 
to  intermod. 

Specifications 

The  SOOXLT  has  some  good  specifications 
and  its  performance  rivaled  them.  For  exam- 
ple, its  sensitivity  is  0.3  microvolts  from  29  to 
54  and  1 36  to  1 74  MHz.  From  1 1 8  to  1 36— the 
AM  aircraft  band— it  is  0.8  microvolts  at  1-kHz 
modulation  for  12  dB  Sinad.  From  406  to  512 
MHz  it  has  a  sensitivity  of  0.5  microvolts  and 
from  806  to  912  MHz  it  has  0.7-microvolt  sen- 
sitivity with  3-kHz  deviation  at  12  dB  Sinad. 
Intermediate  frequency  selectivity  is  -55  dB  at 
±  25  kHz. 

The  MX-70001  s  specifications  were  also 
more  than  reasonable.  For  starters,  it  scans 
continuously  from  25  to  512  MHz  and  from  800 
MHz  to  1.2  GHz.  It  was  also  one  of  the  first 
scanners  on  the  market  to  cover  the  mi- 
crowave region  of  the  radio  spectrum. 

Receive  sensitivity  is  1 ,0  uV  for  1 2  dB  Sinad 
on  the  narrowband  FM  setting  and  1,5  uV  for 
12  dB  Sinad  on  the  wideband  FM  setting.  On 
AMt  the  sensitivity  is  1 .5  uV  for  a  10  dB  S/N, 

Receive  selectivity  is  7.5  kHz  at  the  6  dB 
point  for  NFM;  50  kHz  at  6  dB  for  WFM,  and  5 
kHz  at  6  dB  for  AM. 

Image  and  spurious  rejection  is  better  than 
-50  dBf  while  intermodulation  rejection  is  bet- 
ter than  50  dS. 


Both  scanners  are  equally  capable  in  the 
audio  department,  delivering  about  1  to  2 
Watts  of  audio  with  little  or  no  distortion.  This 
is  more  than  enough  for  any  environment. 

As  you  can  see,  both  sets  of  specifications 
are  very  good,  although  the  800XLT  is  hotter 
than  the  MX-7000,  as  the  figures  show. 

Both  instruction  manuals  were  clear  and 
concise.  They  were  clearly  written  and  will 
easily  lead  anyone  through  the  setup  and  use 
of  each  scanner. 

Money  Matters 

The  most  serious  consideration  to  be  made 
here,  though,  is  the  list  price  of  the  MX-7000. 
At  nearly  $700,  frankly  it's  too  expensive  tor 
the  casual  listener,  especially  when  you 
consider  the  S499.95  suggested  list  of  the 
800XLT.  It  is  hard  to  justify  spending  $699,95 
for  a  receiver  when  that's  nearly  the  price 
of  a  good,  mobile  HF  transceiver  that  of- 
fers more  capability  for  the  money.  It's  also 
hard  to  justify  that  amount  of  money  when 
others  also  offer  comparable  units  for  less 
money.  However,  the  final  choice  is  still  up  to 
the  buyer,  and  if  you're  determined  to  have 
an  MX-7000,  you  should  be  able  to  shop 
around  and  find  discounts  in  the  vicinity  of 
$250,  Still,  that's  a  steep  price  to  pay  for  a 
complicated  unit. 

Reader  service  numbers:  Regency  MX- 
7000:  150.  Uniden-Bearcat  SOOXLT:  151. 


Heathkit  Dual-Trace  Oscilloscope 

by  Paul  M.  Danzer 


Heath  Company 
Dept  011-402 
Benton  Harbor  Ml  49022 
10-4225  oscilloscope: 
$499 


The  first  thing  I  noticed  when  I  picked  up 
my  new  Heathkit  oscilloscope  kit  was  that 
it  weighed  about  30  pounds,  including  about 
10  pounds  of  carton  and  shipping  material. 
Quite  a  contrast  to  the  75  or  so  pounds  of  my 
soon-to-be  retired  Tektronix  545, 

Make  no  mistake  about  it.  For  a  catalog 
price  of  $499  {and  no  surcharge  at  the  Heath 
retail  store)  the  model  IO-4225  is  a  fully  profes- 
sional instrument  meeting  the  specifications 
shown  in  the  box— when  properly  aligned. 

My  first  clue  to  the  complexity  of  the  kit  was 
uncovered  as  soon  as  I  opened  the  carton.  In 
addition  to  the  inevitable  set  of  correction 
sheets  to  the  manuals,  there  was  an  additional 
piece  of  paper  which  turned  out  to  be  a  direc- 
tory for  the  shipping  carton  This  very  handy 
little  slip  of  paper  fold  me  where  to  find  the 
various  paper  bags  of  components  The  fact 
that  a  directory  was  needed  should  give  you 
the  clue  as  to  how  many  parts  there  are* 


Construction 

Heath  sorted  out  most  small  components 
into  four  packages—numbers  1P  2,  3,  and  a 
"final"  package.  I  used  two  12x16  aluminum- 
foil  baking  dishes,  with  the  components  of  the 
"final**  pack  in  one  dish  and  one  numbered 
package  in  the  other  dish 

Most  of  the  small  components  come  sorted 
out  in  order,  mounted  between  two  pieces  of 
paper  tape.  For  the  initial  part  of  constructing 
each  of  the  three  major  boards,  each  compo- 
nent in  turn  is  taken  off  the  paper  tape  and 
inserted  in  the  board.  Those  who  remember 
assembling  early  kits  will  be  happy  to  note  that 
most  of  the  resistors  and  capacitors  are  dis- 
posed of  in  this  way,  leaving  few  to  be  rdenth 
tied  by  hand  (and  eye).  This  is  fortunate  since 
on  the  tiny  resistors  the  color  code  seems  to 
change  color  when  painted  upon  a  brown- 
body  resistor 

Heath  sections  each  board,  and  construc- 
tion (or  "parts  stuffing")  proceeds  generally 
from  the  left  section  of  the  board  to  the  right, 
thus  making  life  a  little  easier  on  you.  But  don 't 
forget:  This  is  not  a  kit  for  shaking  hands.  I 
found  a  clear  head,  a  good  tight,  and  a  magni- 
fying glass  (thoughtfully  supplied  by  Heath) 
absolute  necessities.  Tiny  connector  pms  de- 
signed for  automatic  machine  insertion  turn 
out  to  be  a  problem  when  approached  with  a 
pair  of  hands  and  long-nose  pliers. 

I  found  only  one  error  in  the  assembly  man- 


New  rigs  and  old  favorites,  plus  the  best  essential  accessories  for  the  amateur. 


3621  FANNIN  ST 
HOUSTON   TX  77004-39 

CAL  L  FOR  ORDERS 
1-713-520-7300  OR 
V713-52CKB50 

ALL  ITEMS  ARE  GUARANTEED  OR  SALES  Pfi 
REFUNDED 

EQUIPMENT 

Call  for  prices  on  all  Kenwood 

wood  TS940S.  coniesier's  delight  Call 

Kenwood  TS  440  Gall  for  trade 

loom  R7000  25-2000  MHz  795  00 

loom  IC320Q  489.95 

SantecST2QTH;indi  Talkie.      ,  .  ..289.00 

IComlC735.....              799  00 

Ten-Tec  2510  (Easy  OSCAR)  489  00 


ACCESSORIES 

BAWVIEWSTAR  ANTENNA  TUNER..    . 

■  i  I HC3/HC4/HC5 

Hei  BM10  Boom  Mike  headset 

CSI  Private  Palch  HI 

FLUKE  77  auto- ranging  digital  mullirneier 

B*d  43  Wattme 

B»rd  Elements  H.'59  DO  A  -EMS.  00 

OarwaCN620B  2O-2O0  ZOQOW 

Da/waCN630  14CM50  2O2O0W 

Srabyte*  20SR  25  amp  1 2VDC,  16  amp c 

over  voltage  prelected 

AhnCQ  EUH  2300  Exceieni  buy 

Nye  MB5-A  (for  fhe  big  boys*) 

Shure4440 

Waftf  74  70  Sol  dff  i  n  g  Stai  i  on 

Kenwood  IF  1QA,  B,  C.  

Kenwood  IF  232C  Level  Iranslaticn  I 
Miller  C514T  Low  pass  IHte-r 


.89.95 
.Slock 

53  95 
469.95 
125.00 

Call 

In  Slock 

109  95 

129.00 

_99  00 

7900 

529  00 

54  95 

.  .49.00 

....Stock 

....49.00 

.  .43.50 


fSAVET 
QUANTITY  DISCOUNTS    ****"&    206.00 
Want  a  good  discount  Get  three  of  your  friends  and  ore- 
et  Madison's  special  four  lot  or ces  For  example 
ICOMIC27A  1270  00 

Call  >o*  four  lot  prices  on  other  rigs 

KEYS 

Bencher  &  Vibroptex  Lessi0% 
Bencher  s  now  improved  Screws  &  springs  all  stainless 
steel  and  extra  hand  poirshing. 

Vibroplex  Carrying  Case  .  .  20. 00  wf  purchase 

MFJ  Super  keyboard  #496 169.00 

■  •ESK-001  Keyer  ..,  .58.00 


TUBES 

Collins  &  Drake  Replacement  tubes 

GE  6146B 

Eimac  3  5O0Z 

GE  Industrial  Tubes 

GE 12BY7A 

GE6JS6C 

Cem>n572S 

GE8950 


stock 

11  95 
109  95 

Can 

6  0Q 

11  95 
69  00 

.  14  00 


BOOKS 

We  stock  SAMS.  TAB.  ARRL  FtSGB.  Ameco  Radio 
Pubs  Call 

Some  ot  the  best  buys  are  the  RSGB  books 


CALRAD  65-287  SWR  Relative  Power  Meter 
3-t50MH2.  KVV  + 


32  95 


PACKET  POWER 

AEAPK-64,  does  HTTY  ASCII  AMTOR  also         199.00 

AEA  PK-80  TAPE  II  1 99  00 

NEW  Kantroncs  Packet  II  1 99  00 

(com  27 1 A  G r eat  packet  radio  Call 

SERVICES 

Alignment,  any  tale  model  rig  50  00 

Flat  tee  Collins  rebuild  CaJI 


269.00 

.....279  95 

B4  00 

79  55 

149  95 

125  GO 

119  00 

189  00 

119.95 

139  00 

Call 

Call  Don 

49.00 

2  00/roll 

Less  1 0% 

489  00 

.349  00 

169  00 

369  00 

249  00 

59  00 

1199  00 

Gain  items  with 


ANTENNAS 

Isopote  

A4 
402CD 

424B 

2i5WBNew   1 5  El  2Mbeam 

AOP^  t ,  Complete  Oscar  Antenna 

Butternut  HF6V  ©0  to  vertical 

HF2V  SO  &  40  vertical 

HF4B 

Hustler  G7- 144 

Husiter  GBTV 

Ham4  Rotator  T2X,  CD45-2 

KLM  HF  World  Class  Series  Ai  iton 

Alpha  Delta  Twin  Sloper    ... 

Coax  Seal 

B&WDif 

HyGainTH7DXS 

Explorer  14 

Discover  1  element  40M 

2e*ement40M 

3  element  only 
V2S  (2meler) 

HG52SS52ft  crankup  tower 
Prepaid  fteighl  when  you  order  other  Hy 
towei 

KLM  KT-34A  339  00 

40M-2  29900 

OTHER  ANTENNAS 

Larsen  Kulduck            17  00 

Larsen440HW  1/2  wave  Kdduck  ...      .25  00 

Avanii  AP1 5 1.3G  on  Glass  Antenna.  ■'  ■<  « 

A  nleco  2M ,  5/8 .  Mag.  M  o  unt .  Com  p  25  00 

Avanti  APR450  5G  on  glass  39  00 

Orion  2M                     *noy  Antenna  1 9  00 

Van  Gordon  SLA  1  1 60-BO40  SJoper  34  00 

VaJor  AB  5  M  ob<te  79  95 

Stoner  DA100  P  Active  Rk  Antenna  190  00 

SURPLUS 

24  Pin  Soiderta i  dip  sockets  .25/each 

150MFD/400VDC  1  95 

1 , 5  Amp/400V  full  wave  br  idge  redtf  ier  1  95 
2  5A/1 000PIV  Epoxy  diode  .         29  each  or  19  00/  TOO 

001 5/1  OK  Vol  001/2GKV  1  95  each 

3N201  95 

4  inch  femle  rod ..  1.95 

365pF  cap  1  95 

Sanyo  AAA.AA  Nicads  w/labs  2.00 

2A5.6.B  pin  mic  plugs  3  00 

176  1/4  wan  carbon  resistors  05  each 
Meters  0-3000  VDC 

Square  0- 1  Amp  DC  995  each 

Drake— Coflms  mike  plug  2  00 

Close  out  on  rigs  &  accessories  AI  the  time  Call 
We  may  have  whai  you're  looking  lor 

8ELDEN 

991 3  low  loss  solid  center,  totfbraid  shield  45C/U 

3214  RG8  Foam  43c/rL 

9237  RG8  37c/f|. 

8267RG213  .52c,'tt 

8000  14  Ga  stranded  copper  anl.  wirn  T3c/tl 

8448  8  conductor  rotor  cable..  3lc/tl 

9405  Heavy  duly  2- 16  Ga  6-1 8  Ga  52c/f1 

9258  RG8*  I9crt1 

9269RG-62A/U  I6c/ft 

8403  M  ic  CaNe.  3  condctr  A  sh  leid  BOctft 

1 00  feet  0214  w 'ends  mstalled  45  00 

8669  7/1 6-  tinned  copper  braid  1  10VT1 
lntemabona!WifeRG2l4,  non-nri  good  cable  70c/ri 
internabona!  Wire  9066  exact  replacement  tor  Belden 

9913  36crfl 


AMPHENOL 

83lSP-PL259Silverpla1e ...     t  25 

UG 1 76  reducer  RG8X  ,30 

83U  Double  Female  UHF  2  00 

82-61  N  Male  3  00 

82  97  N  Female  Butknead  3  00 

82-63  Inline  Female  N  4  00 

S2-98Ngbow  900 

31-212  BNCRG59  150 

312SNC-RG58  150 

TOWER  ACCESSORIES 

1/4-EHS  Guy  cable  Rohn  US.  1000  ri  250  00 

3/16'  E.H.S.  cable.  Ronn  US.  1000  It  ..210.00 

1/4"  Guv  Cable.  6 100  #7x7 strand,  Import  ....  I5c/ft 

3/16"  Guy  Cable,  3700  #7x7  strand,  import 1 2c/fi 

3/8  x  6  E&  J  Turnbuckle  7  95 

3/16"  Wire  Rope  Clips  -40 

1  /4*  wire  clips  SO 

IMTnimbies  45 

Porceia m  500D  Guy  I nsulaior  (3/16)  1  99 

Porcelain  502  Guy  insulators  (i  :  3,39 

COMPUTER  STUFF 

KantromcsUTUXT  319  00 

Fits  a«y  computer  (even  yours4) 

Morse  U  ntvet sify  (Great  CW  p* ogr am  tor  C-64 )      39  00 

USED  EQUIPMENT 

All  equipment,  used,  clean,  with  90  day  warranty  and  30 
day  trial  Six  months  tutl  trade  against  new  equipment  Sale 
price  refunded  il  not  satisfied 

POLICIES 

Minimum  order  $10,00.  Mastercard,  VISA,  or  C.O.D.  All 
prices  FOB  Houston,  except  as  noied  Prices  SUbjg 
change  withouinoi ice  Items  subject  lo  prior  sale  Call  any- 
time to  check  the  status  of  your  order  Texas  residents  add 
sales  tax  All  items  lull  factory  warranty  plus  Madison 
warranty  ...-.=?=?'»"-■- 


P 


STOCK  ITEMS 
CALL 


Powrr 


iO&wjtn* 
iuorjw«fii 


3D 


F^nutrifiy  «Ai\dt  |MHi> 


-4tt- 


3D0- 
^00 


2S0H 
WQOH    1000A 


Electronics  Supply 


3621  FAN'.  \ 
HOUSTON    TfXAS  77004 


^25 


1-713-M0-7300    OR      1  713-530-0550 


uaL  Most  embarrassingly  for  someone  at 
Heathf  the  error  occurs  on  a  correction  sheet 
An  old  error  is  corrected  but  a  new  error  Is 
made — the  instruction  step  to  install  R520  is 
missed. 

As  you  would  expect  from  Heath ,  all  of  the 
holes  are  drilled  in  the  right  places  and  all  of 
the  screws  fit*  but  when  you  try  to  wire  the 
horizontal  section  front  panel  onto  the  hori- 
zontal circuit  board,  you  probably  will  find  your 
fingers  don't  fit. 

Test  and  Alignment 

Frankly.  I  was  disappointed  tn  the  test  and 
alignment  section.  The  old  ohmrneter  proce* 
dure,  carried  over  from  the  vacuum-tube  kit 
days,  is  probably  OK  if  Heath  would  specify 
clearly  where  the  positive  and  negative  ohm- 
meter  leads  (or  the  ohmrneter  lead  with  posi- 
tive voltage  on  it  or  the  lead  with  negative 
voltage  on  it)  go  for  each  measurement.  Using 
an  ohmrneter  to  test  wires  with  semiconduc- 
tors attached ,  where  the  ohmrneter  sees  the 
semiconductor  junctions,  turned  out  to  be  a 
rather  hit-and-miss  procedure. 

The  greatest  disappointment,  however,  was 
with  the  alignment  procedure.  Nowhere  in  the 
catalog  did  Heath  say  you  would  need  preci- 
sion timebase  and  voltage-calibration  equip- 
ment, and  those  of  us  used  to  the  old  Heath- 
kits  which  contained  built-in  test  sources  are 
in  for  a  rude  shock. 

In  a  telephone  conversation  with  a  Heath 
technician,  I  was  told  that  there  were  a  few 
complaints  about  it  but  they  felt  people  would 
use  common  sense  and  that  the  customer 
would  realize  that  high-quality  test  equipment 
would  be  needed  to  align  a  high-quality  scope. 
I  guess  1  am  guilty;  my  common  sense,  based 
on  prior  kits,  apparently  failed  me. 

Actually,  with  a  1-kHz  square-wave  genera- 
tor, a  variable  rf  and  audio  generator,  and  a 
good  counter  a  pretty  fair  alignment  can  be 
carried  out.  The  process  has  to  be  carried  out 
several  times  in  a  row,  I  found,  not  to  my 
surprise,  that  the  vertical  channels  are  in  fact 
wideband,  high-gain  amplifiers  which  before 
alignment  verge  on  instability,  producing  very 
high-frequency  sine  waves  on  the  trace  seen 
on  the  screen.  After  alignment,  alt  signs  of 
instability  seem  to  disappear. 

Circuit  Description 

As  you  can  see  from  the  block  diagram  (Fig. 
1),  a  dual-channel  wideband  amplifier  pro- 
vides a  choice  of  either  channel  1 ,  channel  2, 
or  chopped  (both),  A  rather  complex  attenua- 
tor section  feeding  several  gain  stages  pro* 
vides  an  input  capability  ranging  from  milli- 
volts to  volts. 

The  horizontal  channel  provides  a  choice  of 
a  standard  sweep  ("A"  timebase)  or  a  delayed 
sweep  ('"B"  timebase).  The  operation  of  the 
"B"  timebase  is  outlined  in  Fig.  2.  When  you 
set  the  "A"  timebase,  the  ramp  voltage  which 
provides  the  linear  "A"  sweep  is  compared 
against  a  dc  voltage  set  by  the  time-d  el  ay-po- 
sition control  on  the  front  panel, 

When  these  two  voltages  are  instanta- 
neously equal,  the  circuit  says  "OK,  now  I'll 
start  the  'B*  sweep."  If  the  sweep-mode  con- 
trol  is  in  the  "A  x  B"  position,  the  length  of  the 


The  Heaihkit  25-MHz  dual-trace  oscilloscope. 
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Fig,  t  Block  diagram. 
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Fig.  2.  Delay-sweep  generation. 


A 


B"  sweep  intensifies  the  baseline  of  the  "A" 
sweep  so  that  you  know  where  you  are  and 
hat  will  be  shown  when  you  change  the 
weep  mode  to  "B  Delay."  When  you  do 
hange  to  the  ,+B  Delay"  position,  the  "B" 
Sweep  is  now  used,  and  it  starts  where  you 
previously  set  it  with  the  delay  control. 

Sweep  trigger  can  be  selected  from  an  ex- 
ternal source  or  either  vertical.  Although  I 
have  not  tried  it,  it  appears  that  since  the 
sweep  selection  is  independent  of  the  channel 
selected  for  display,  you  can  display  one 
channel  and  use  the  second  as  a  high-gain 


sweep-trigger  amplifier— a  very  handy  trick 
indeed. 

A  few  other  goodies  are  provided  includ* 
ing  a  standard  TV-sync  separator  for  use  in 
TV  troubleshooting,  a  component  tester,  and 
a  probe-calibrate  voltage  for  setting  probe 
risetime. 

Manuals 

As  usual ,  Heath  provides  a  full  set  of  manu- 
als for  construction  and  operation.  The  manu- 
als are  new,  have  a  few  bugs,  and  some 
strange  things  are  done.  As  an  example,  the 
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SEE  US  AT 

DAYTON 
BOOTH  359 


AMATEUR 
TELEVISION 

ATV  MADE  EASY  WITH  OUR  SMALL  ALL  IN  ONE  BOX  TC70-1 
TRANSCEIVER  AT  A  SUPER  LOW  $299  DELIVERED  PRICE. 


TC7CM  FEATURES: 

•  10  pin  VHS  color  camera  and  RCA  phono  jack  video  inputs, 

•  Crystal  locked  4.5  mHz  sound  subcarrrer* 

•  PTL  (Push  To  Look)  TIR  switching. 

•  Sensitive  UHF  GaAsfet  tuneable  downconverter* 

•  Two  frequency  1  waft  pep  xmtr,  1  crystal  included- 

•  Xmit  video  monitor  outputs  to  camera  and  phono  jack. 

•  Small  7  x  7  x  2.5T  for  portable,  mobile,  or  base, 

•  Draws  only  500  ma  (exc  camera)  at  13,8  vdc. 

Just  pJug  in  your  camera,  VCR.  or  computer  composite  video  and 
audio,  70  cm  antenna,  12  to  14  vdc,  and  you  are  ready  to  transmit  live 
action  color  or  black  and  while  pictures.  Sensitive  downconverter 
tunes  the  whole  420-450  mHz  band  down  to  channel  3  on  your  TV  set 
to  receive.  Both  video  carrier  and  sound  subearrier  are  crystal  con- 
trolled. Specify  439.25,  434 A  or  426.25  mHz.  Extra  crystal  ST5 


WHAT  ELSE  DOES  IT  TAKE  TO  GET  ON  ATV? 

Any  tech  class  or  higher  amateur  can  get  on  ATV.  If  you  already 
have  a  source  of  video  and  a  TV.  it  costs  about  the  same  as  getting  on 
2  meters.  Now  you  can  be  seen  as  well  as  heard. 

DX  with  TC70-1S  and  KLM  440*27  antennas  line  of  sight  and  snow 
free  Is  about  22  miles,  7  miles  with  the  440-6  for  portable  use  such  as 
parades,  races,  search  and  rescue,  etc.  You  can  add  one  of  the  two 
ATV  engineered  linear  amps  listed  below  for  greater  OX. 

AT  70  cm,  antenna  height  and  gain  is  all  important.  Foliage  can  ab- 
sorb much  of  the  power.  Also  low  loss  tight  braided  coax  such  as  the 
Sax  ton  8285  must  be  used  along  with  type  H  connectors. 

The  TC70-1  has  full  bandwidth  for  color,  sound,  and  computer 
graphics.  You  can  now  show  the  shack,  computer  programs,  home 
video  tapes  and  movies,  repeat  SSTV  or  even  space  shuttle  video  *f 
you  have  a  Home  Satellite  Receiver. 

20  WATT  SPECIAL  .  .  $399 

SAVE  $9  on  the  TC70-1  &  ELH-730G 

when  purchased  together. 

All  prices  include  UPS  surface  shipping  in  cont  USA. 


ACCESSORIES: 


Mirage  D24N-ATV    50  watt  amp  $189 

ATV,  SSB,    FM.  9  amps. 


KLM  44027    14  5 dbd  antenna      $89 
KLM  440-6     6  dbd  antenna $38 


Alinco  ELH-730G     20  watt  amp  .....  $1 09 
ATV,  SSB,  FM.    4.5  amps 


HAMS!  Call  or  write  for  for  full  line  ATV  Catalog. 
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pictorials  showing  the  controls  for  alignment 
are  not  labeled  as  to  which  board  is  which 
pictorial,  a  problem  you  can  rectify  with  a  few 
strokes  of  a  pen,  Other  errors  did  not  seem  to 
affeci  anything  since  the  step-hy-step  assem- 
bly instructions  are  correct  (except  for  the 
missing  resistor  mentioned  before). 

The  circuit-description  section  of  the  manu- 
al is  written  clearly,  but  be  prepared  to  deal 
with  such  terms  as  "cascod©  amplifiers"  and 
"bootstrap"  circuits. 

Good  and  Bad 

Unquestionably,  for  about  500  bucks  you 
get  a  quality  instrument;  is  this  kit  for  you?  As 
far  as  I  could  test,  using  an  old  Tektronix  and  a 
newer  Tektronix  clone  as  a  reference,  the  kit 
lives  up  to  the  published  standards  Construc- 
tion is  not  easy,  and  good  vision,  nimble  fin- 
gers, and  at  least  average  color  discrimination 
are  needed. 

Circuit  design  seems  quite  clean  and 
straightforward  except  for  a  few  cute  tricks, 
such  as  in  the  attenuators  of  the  vertical 
channels.  I  was  surprised  how  few  dual 
devices  and  integrated  circuits  were  used- 
most  of  the  design  uses  discrete  transistors 
and  FETs. 

After  alignment  and  realignment,  stability 
appeared  acceptable,  and  the  little  things 
such  as  tack  of  jumping  from  range  to  range  as 
you  switched  vertical  scales  seemed  to  be 
taken  care  of.  The  horizontal  trigger  system 
worked  as  advertised,  and  was  a  great  im- 
provement over  my  old  Tektronix* 


Specifications 

Vertical 

Horizontal 

Dual  channel 

Modes: 

5  mV/cmto  10  V/cm 

A  sweep 

3%  to  5%  accuracy 

B  sweep 

Dc  to  25  MHz 

X— Y 

1 6  nS  rise  time 

External 

1  megohm  +  32  pF  input 

100  mS  to  0. 1  microsec/cm 

400  V  max  input  (peak) 

3%  to  5%  accuracy 

Sweep  Trigger 

Select: 
Either  vertical  channel 
External 

5X  magnifier 
External  sweep: 

0.1  V/cm 

1  megohm  +  40  pF 

Ac  line 

Other 

Modes: 

8cmx  10  cm  CRT 

Ac 

20  lbs 

Dc 

6#(H)x12*(W)x20*(D) 

TV  vertical 

120  Vac  or  240  Vac                      i 

TV  horizontal 

If  you  get  the  Heathkit  10-4225,  plan  to 
spend  from  $60  to  $140  dollars  more  than  the 
cost  shown  in  the  catalog.  A  minimal  scope 
calibrator,  needed  for  alignment  and  calibra- 
tion, costs  about  $60.  Without  alignment  and 
calibration,  you  might  as  well  stick  to  an  old 
uncalibrated  scope.  Good  probes  also  are 
needed  if  you  want  to  take  advantage  of  the 
scope  rise  time  and  use  it  for  looking  at  those 
digital  circuits  on  the  bench.  Without  the 
probes  ($30  to  $40  each)  you  will  waste  your 
money  on  this  scope. 

My  own  evaluation:  Since  I  plan  to  keep  this 


instrument  for  a  long  time,  the  ability  to  service 
it  myself  and  get  repair  parts  without  canvass- 
ing all  of  the  Japanese  parts  distributors  by 
long  distance  phone  is  important.  As  com* 
pared  to  brand  name  alternative  scopes  (and 
only  brand  name  units),  the  Heath  machine 
will  cost  you  a  few  bucks  less— or  you  get  a 
few  more  features  for  about  the  same  money. 
The  "'fun  factor"  in  building  it  yourself?  Given 
the  size  of  the  kit  and  its  complexity  and  parts 
density,  this  one  is  either  more  fun  than  usual 
or  a  bit  too  much — it's  up  to  you  to  decide. 
Reader  service  number  152. 


DSE  Commander  VHF  FM  Transceiver 


by  Peter  H.  Putman  KT2B 

Dick  Smith  Electronics 
390  Convention  Way 
Redwood  City  CA  94063 
Price  class:  $150 


Got  the  old  kit-building  itch?  Yearn  for 
the  smell  of  solder?  Burnt  rosin  on  your 
fingertips?  Or  the  many  hours  spent  squinting 
through  a  magnifying  glass  looking  for  solder 
bridges?  Think  of  it:  when  was  the  last  time 
you  built  a  kit  that  was  really  fun? 

I  don't  remember  either,  but  I  did  have  a 
great  time  assembling  the  Dick  Smith  Elec- 
tronics Commander  VHF  FM  transceiver— it's 
a  good  way  to  spend  a  few  hours  (well,  10  or 
more).  When  you're  all  donet  you'll  have  a 
10-Watt  synthesized  FM  rig  with  full  4-MHz 
coverage.  No  memories,  no  scanner,  no  bells 
and  whistles,  just  a  plain  old  two-meter  FM  rig 
along  the  lines  of  the  old  (COM  IC-22/22S/ 
22U.  With  a  few  qualifications,  it  works  well 
and  is  easy  to  tune  up. 

Assembly 

The  write-up  of  the  Commander  appeared 
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in  the  August  and  September  1985  issues  of 
73,  so  I  won't  elaborate  here  on  its  technical 
specs  and  performance  claims.  What  I  would 
like  to  do  is  address  the  process  of  building  the 
kit  and  aligning  it  afterwards,  as  well  as  a  few 
minor  problems  and  one  major  problem  I 
found  with  the  unit. 

As  the  kit  came  from  DSE,  all  of  the  parts 
were  neatly  sorted  into  various  bags.  A  quick 
check  against  the  parts  list  revealed  one  too 
many  resistors  and  one  too  few  capacitors — 
items  that  were  in  my  well-stocked  junkbox,  I 
found  individual  parts  overlays  helpful  m  iden- 
tifying parts  placement,  although  an  alt-inclu- 
sive parts  placements  overlay,  like  the  one 
that  appeared  in  73.  would  have  been  useful. 
Of  course,  Dick  Smith  gives  you  an  "out"  in 
the  form  of  a  notice  that  tells  you  to  return  the 
kit  unopened  for  a  full  refund  if  you  don't  think 
you  can  pull  it  off. 

I  assembled  the  kit  over  the  course  of  four 
nights:  I  tackled  alt  the  resistors  (150  or  so)  on 
night  01 ,  the  capacitors  (175)  on  night  #2T  the 
inductors  and  transistors  on  night  tf3t  and  the 
balance  of  parts  and  cabinet  on  night  #4 — a 
total  of  about  10  hours,  or  2-1/2  hours  per 
night.  This  made  for  a  nice  work  pace.  One 
minor  problem  I  encountered,  which  I  talked  to 
DSE  about,  is  the  substitution  of  capacitors, 
where  physically  smaller  ceramic  capacitors 


have  been  substituted  for  larger  disc  capaci- 
tors. This  is  all  well  and  good,  except  when  the 
drilled  holes  for  the  larger  capacitor  won't  ac- 
commodate the  smaller  one.  Some  of  these 
low-voltage  ceramics  actually  break  in  half 
when  stretched  too  far,  so  I  do  consider  this  a 
drawback.  Either  extra  holes  need  to  be 
drilled,  or  the  correct  capacitors  must  be  sup- 
plied. 

Another  problem  arose  momentarily  when  it 
came  time  to  install  the  front  and  rear  panels 
with  respect  to  the  PC  board.  The  panels  actu- 
ally have  to  be  installed  upside  down— that  is. 
when  holding  the  unit  so  that  the  front  panel 
reads  correctly  right  side  up,  the  bottom  of  the 
PC  board  faces  up.  This  is  mentioned 
nowhere  in  the  literature,  but  the  few  minutes  I 
spent  studying  the  placement  of  the  thumb- 
wheel switch  with  relation  to  the  speaker 
solved  the  problem.  The  front  ar>d  rear  panels 
are  made  of  single-sided  PC-board  material, 
which  is  easily  tack-soldered  to  the  main 
board  for  extra  strength  {not  to  mention  the 
ground  contact  for  both  panels!). 

Alignment 

Despite  these  problems,  I  plowed  onward 
and  soon  had  the  front  panel  completely  wired 
up.  You  must  be  careful  when  making  the 
connections  to  the  thumbwheel  switch  not  to 
bend  the  wire  too  much,  as  DSE  supplies  tele- 
phone wire  for  these  connections.  This  type  of 
wire  is  a  bit  stiff  and  really  doesn't  lend  itself 
welt  to  this  type  of  use,  A  better  choice  would 
have  been  ribbon  cable,  preferably  multi-col- 


ored.  This  flexible  cable  sustains  bending  a  lot 
better,  I  suggest  you  use  wire  ties  to  group  the 
various  clusters  of  wire  whenever  possible, 
especially  the  power  leads  and  volume/ 
squelch  control  leads  from  the  front  panel. 

Make  sure  you  solder  the  ground  return 
from  the  speaker  output  jack  to  the  back 
plane.  Don't  depend  on  the  barrel  of  the  jack 
to  make  contact,  as  the  hole  it  goes  through 
isn't  plated.  I  missed  this  and  spent  15  min- 
utes wonderi  ng  why  there  was  no  audio  output 
from  the  speaker!  I  also  substituted  a  standard 
Amphenol  SO-239  jack  for  the  one  supplied. 
The  Amphenol  didn't  protrude  as  far  over  the 
circuit  board  as  the  supplied  jack  and  made  a 
shorter  connection  to  the  rf  OUT/ANT  connec- 
tion possible. 

Finally.  1  had  the  unit  completely  assem- 
bled. After  applying  power,  I  immediately 
heard  a  strong  local  repeater  on  146,985  MHz 
and  used  it  for  the  balance  of  the  alignment, 
DSE  says  you  will  need  a  multi-meter,  fre- 
quency counter,  or  2m  FM  rig.  a  dummy  load 
(or  50-Ohm  antenna  if  you  can't  find  one)  and 
a  5-MHz  oscilloscope  or  shortwave  receiver. 
Frankly (  all  you  really  need  is  the  multi-meter 
(preferably  a  FETVOM  or  VTVM)  and  counter. 

The  alignment  procedure  is  easy.  The  built* 
in  S-meter  allows  peaking  the  front  end  in 
short  order.  The  other  coils  that  align  the  vco, 
offset  oscillators,  and  PLL  are  quite  broad. 
The  counter  expedites  the  reference  frequen- 
cy calibration,  and  you  could  almost  align  the 
+5  kHz  switch  by  ear.  This  part  of  the  proce- 
dure went  quickly.  The  problems  arose  when  I 


tried  to  align  the  transmitter,  which  exhibited 
wild  fluctuations  in  output  power  that  I  couldn't 
tame  The  problem  turned  out  to  be  the  vco 
buffer  amplifier,  and  a  quick  fix  by  DSE  re- 
turned the  unit  in  fine  working  order. 

Few  Complaints 

In  actual  use,  the  receiver  is  quite  sensitive, 
DSE  Claims  the  selectivity  to  be  better  than  60 
dB  ±  25  kHz,  which  actually  is  pretty  broad. 
Most  commercially  made  FM  rigs  exhibit  bet- 
ter selectivity  figures,  and  whether  this  will  be 
a  problem  for  you  depends  on  the  density  of 
2m  repeaters  in  your  area,  as  well  as  channel 
spacing. 

Where  I  live  in  northern  New  Jersey,  I'm  in 
close  proximity  to  about  75  different  re- 
peaters. The  standard  here  is  15  kHz  channel 
spacing,  and  it's  enough  of  a  problem  even 
with  fairly  tight  receivers'  So  I  wasn't  at  all 
surprised  to  see  signals  from  146.79  sneaking 
in  at  146.805,  or  147.000  leaking  through  at 
146S85,  But  the  receiver  is  sensitive  indeed, 
which  also  aggravates  the  problem  of  selectiv- 
ity. I  understand  from  the  manual  that  25  kHz 
repeater  spacing  is  standard  in  Australia, 
where  this  kit  originated.  It  might  be  advisable 
to  make  a  tighter  filter  option  available  for  the 
United  States,  especially  for  those  who  live 
near  targe  cities. 

As  far  as  the  transmitter  goes.  I  received 
nice  audio  reports  (some  stations  mentioned  a 
tinny  quality  to  the  audio,  indicating  excessive 
high-frequency  response).  One  model  made 
by  DSE  involves  increasing  the  size  of  the 


microphone  input  coupling  capacitor  to  10  uF 
from  1  uF  to  increase  low-frequency  re- 
sponse. The  only  adjustment  on  the  micro- 
phone audio  stage  is  for  deviation  and  not 
microphone  gain.  I  prefer  both  in  FM 
transceivers,  since  the  gain  can  very  well  be 
too  high  but  the  deviation  can  also  be  too  low! 

Other  reports  included  excessive  leak- 
through  of  hash  noise  and  alternator  whine. 
The  DSE  Commander  does  employ  a  filter 
network  consisting  of  a  choke  and  capacitor, 
but  It  may  need  to  be  larger.  I  don't  receive  the 
same  reports  when  using  my  Kenwood  TR- 
74O0.  Using  windshield  wipers  and  the  heater 
fan  also  created  noise  on  the  transmitted  sig- 
nal. These  problems,  however,  are  easily  rec- 
tified (no  pun  intended). 

This  brings  me  to  my  major  complaint:  The 
audro  output  is  very  low  for  mobile  operation, 
especially  in  a  high-noise  environment.  The 
audio  stage  is  rated  at  500  mW  output  (so  is 
the  8-Ohm  speaker}  and  I  usually  had  the  au- 
dio gain  all  the  way  up,  at  which  point  I  could 
copy  signals  most  of  the  time,  but  that  intro- 
duced a  lot  of  distortion  into  the  audio  product, 
DSE  needs  to  run  at  least  2  to  3  Watts  output 
from  the  audio  stage  to  overcome  the  absorp- 
tion of  carpeting  and  upholstery,  as  well  as 
general  ambient  noise.  I  sort  of  solved  the 
problem  with  an  outboard  3-Watt  power  mod- 
ule stuffed  into  the  cabinet. 

Other  than  that  complaint,  this  is  a  fun  kit  to 
build,  and  a  useful  rig  around  the  house  and 
car.  Now,  if  they  could  just  tighten  up  the 
receiver  and  boost  the  audio  output... 
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COMPLETE  KIT 
FOR  ONLY 

149 


Cat  K-S308 


13.8V  @  3  AMPS 
POWER  SUPPLY 
TO  SUIT       5499* 

C*t  M-9545 


SPECIFICATIONS 
Frequency:  144-14BTU1H;  m  lOKHz 

steps.  1 5  KHz  offset) 
Mode  of  operation    FM 
Suppy  req:  1  2  8V  DC  2  5  A  ( 1 5W output) 
Receiver:  f>ua*  conver  sion 

S  upediete  rodynf 
Sensitivity!  0  5uV  *0*  1  2dS  quieting 
Selectivity   Setter  than  60  dB  at  pius- 

minu5  25KHj 

VHF  ANTENNA  KIT 


Quality  2m  bond 
04  wove)  ft  VHF 
antenna  mount. 


*19" 

Cat  D-4024 


1 


THE  DICK  SMITH 

2  METER  KIT 

Nearly  2000  amateurs  CO  n't  be  wrong  i 
Thar ^  how  many  nave  now  built  our  2 
meter  kit  in  just  a  few  months.  Many 
leflms  ft  phone  calls  have  praised  the 
profecl  In  foci  o  number  of  customer* 
said  they  didn'l  really  need  another 
2  m  Iran  seel  vet.  they  simply  built  it  for 
the  sheer  fun  of  making  something 
again. 

The  'Commander1  has  specs  which 
more  than  match  most  commercial 
transceivers  selling  for  much  more  II 
covers  the  full  144-  14flMHi  band  in 
40«Hz  Channels  (with  SKHz  offsei)  with 
full  repealer  faciliftes  built  in.  And  it 
delivers  around  10-15  watts  writ!  a 
receiver  sensitivity  of  O.SuV  or  better* 
The  DSf  Commander  comes  complete 
wtth  a  comprehensive  step  by  step 
construction  manual  plus  micfC*>hone 
A  mounting  bracket  Naming  more 
to  buy  Imagine  the  satisfaction  or 
owning  ft  operating  the  set  you  built 
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Wayne  Green  W2NSD/I 


Lousy  Inconsiderate  Dummies 


Recognize  anyone? 


It's  my  observation  that  any  time  two  or 
more  hams  gather  together,  their  conver- 
sation soon  turns  to  the  Lousv  Inconsiderate 
Dummies  (LFDs)  who  are  ruining  ham  radio. 
The  subject  is  not  unknown  to  come  up  during 
QSOs,  too.  So,  in  my  never-ending  efforts  to 
be  helpful,  I'd  like  your  help  in  trying  to 
identify  the  areas  of  expertise  into  which 
these  lids  fall. 

Lids  most  certainly  are  a  major  problem 
for  many  of  us,  but  before  we  can  tackle 
the  lid  problem  we  have  to  identify  and  isolate 

it  so  we  don't  find  ourselves  diluting 
our  problem-solving  efforts  by  getting  off  on 
tangents. 

Now,  how  should  we  go  about  classify- 
ing lids?  Being  of  an  engineering  turn 
of  mind*  I  tend  to  gravitate  toward  start- 
ing with  Lid  01  and  working  up  from  there 
methodically.  Perhaps  I'm  being  optimistic- 
may  be  I  should  start  with  Ltd  00  K  since 
it's  possible  we  might  go  over  99  types 
of  lids!  In  some  ways  amateur  radio  seems 
to  offer  limitless  possibilities— this  may 
be  one  of  them.  Til  stick  with  Lid  01 
for  starters,  and  try  not  to  be  too  testy  if, 
with  your  expert  lid-identifying  help, 
we're  able  to  describe  over  a  hundred  types 
of  lids. 

Lid  01.  This  is  the  rotten,  lousy,  dog-moth- 
ered SOB  who  jams  nets  by  insisting  on 
his  witless  rag-chewing  on  an  Official 
Net  Channel,  For  instance,  the  South 
East  Asia  Net  (Seanet)  is  an  incredible  cornu- 
copia of  rare  DX  which  can  sometimes 
be  faintly  heard  mornings  on  the  high  end 
of  20m,  Two  or  three  Chicago  super-tids 
insist  on  using  what  must  be  at  least  ten  kW 
to  talk  a  half  mile  across  town  with  each 
other  every  damned  morning  on  the  Seanet 
channel. 

Lid  02.  This  is  the  ridiculous  DX  fanatic 
who  suddenly  wants  you  and  your  buddies, 
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who  have  been  talking  on  this  channel  every 
morning  for  several  years  now,  to  either 
shut  up  or  move  so  he  can  annoy  the  hell 
out  of  a  bunch  of  Asians  who  have  a  net  on 
the  same  frequency  and  who  probably  don't 
want  to  be  bothered  by  someone  from  the 
United  States  breaking  in  to  get  a  DX  contact 
anyway. 

Lid  03,  The  unmitigated  turkey  who  sudden- 
ly appears  on  your  frequency  calling  some 

buddy  of  his  on  schedule,  making  a  mess  of 
your  contact. 

Lid  04.  The  stupid  clod  who  is  talking 
on  your  sked  channel  when  your  sked 
time  comes  up— despite  your  efforts  to  get 
him  to  move  somewhere  else  in  the  band 
so  you  can  hear  your  buddy— or  even  to  shut 
up  for  a  couple  damned  minutes  so  you  and 
your  sked  can  make  contact  and  find  a  clearer 
channel. 

Lid  05.  The  jerk  who  spends  his  time  ker- 
chunking  the  repeater,  timing  it  out  and  mak- 
ing it  useless  for  everone  else. 

Lid  06.  The  officious  repeater  user  who  in- 
sists on  call  letters  being  used  because  "it's 

the  rules  and  regulations,  fella"— despite 
the  fact  that  everyone  talking  to  each  other 
recognizes  who's  talking  at  any  time.  This 
chap  is  quick  to  point  out  even  the  slightest 
infraction  of  the  rules  as  he  interprets  them, 
often  driving  repeater  users  into  a  frenzy  of 
impotent  rage. 

Lid  07,  This  is  the  senile  ham  who  never, 
ever  allows  even  one  lousy  microsecond  be- 
tween transmissions  on  the  repeater.  This 
chap  is  usually  in  contact  with  another  07, 
complete  with  an  outrageous  signal  which 
can't  be  broken.  These  old  boys  can  keep  a 
repeater  tied  upt  saying  nothing  whatever  of 
interest,  for  hours  on  end. 

Lid  08.  This  is  the  repeater  mavin  who  sets 
his  repeater  so  it  times  out  in  30  seconds,  thus 


assuring  that  his  repeater  will  never  be  used 
for  anything  of  any  significant  interest.  This 
also  makes  certain  that  the  repeater  will  con- 
tinually frustrate  virtually  every  user,  driving 
the  more  loosely-coupled  ham  minds  to 
thoughts  of  retribution. 

Lid  09.  This  is  a  subset  of  08 1  the  repeater  op 
who  sets  his  timeout  at  one  minute,  thus  mak- 
ing sure  to  aggravate  almost  anyone  dumb 
enough  to  try  and  use  his  repealer  for  any- 
thing beyond  kerchunking,  His  enjoyment  is 
in  having  it  there,  taking  up  a  valuable  2m 
channel ,  and  being  able  to  hear  the  soul-satis- 
fying kerchunk  when  he  pulls  his  HT  from 
under  his  pillow  in  the  middle  of  the  night. 
Lid  09,  when  out  of  bed,  is  never  seen  with- 
out his  HT  on  his  belt.  It  is  never  tuned  to  any 
other  channel  than  his  repeater. 

Lid  10.  Say,  we're  getting  into  this,  aren't 
we?  This  is  the  Novice  who  calls  CQ  endless- 
ly using  Morse  code  (reputedly  used  by 
the  fathers  of  our  hobby  and  memorialized 
by  forcing  Novices,  who  don't  know  any 
better,  to  use  it).  Morse  code  was  abbreviated 
as  MC  in  the  early  days.  In  an  unfortunate 
accident,  the  type  for  a  page  in  an  old  issue 
of  QST  was  dropped  on  the  HQ  floor  and 
the  letters  were  put  back  upside  down, 
The  HQ  staffers,  being  bureaucrats  and 
thus  not  overly  bright,  refused  to  admit  their 
mistake,  saddling  us  forever  after  with 
the  term  CW  for  Morse  code.  I  thought 
you  might  like  to  know  where  CW  came 
from.  Why  the  endless  CQs?  Simple;  The 
Novice,  being  only  able  to  send  and  unable 
to  receive,  having  gotten  his  license  via  a 
good  friend,  wants  to  have  the  fun  of  trans- 
mitting, but  doesn't  want  to  be  made  to  look 
stupid  by  not  being  able  to  copy  any  respons- 
es. The  answer  is  to  just  send  CQ  and  never 
listen  at  all. 

Lid  1 1.  This  is  the  Novice  who  sits  and  listens 
to  an  endless  CQ  and  then  tries  to  call  the 


CQert  apparently  being  too  dense  to  realize 
that  the  CQer  has  no  intention  whatever  of 
responding  to  a  call. 

Lid  12.  This  is  the  chap  who  acknowledges. 

one  by  one,  everything  you've  said  in  your 
transmission  and  then  turns  it  back  to  you, 
Okay  on  the  QTH  there,  .okay  on  your 
rig... okay  on  your  antenna... okay  on  your 

handle...  back  to  you. 

Lid  13.  The  idiot  who  makes  a  second  trans- 
mission to  Lid  12,  other  than  to  sign  off. 

Lid  14*  The  OSCAR  user  who  dumps  a  kilo- 
watt into  the  satellite,  thereby  overloading  ii 
and  making  it  so  no  one  else  can  use  it. 

Lid  15-  The  OSCAR  user  who  complains 
because  Tve  gone  to  the  trouble  to  have  a 
good  solid  signal  into  the  satellite  so  I  can  be 
heard. 

Ltd  16,  The  DX  fanatic  who  can't  wait  for  a 
DX  station  to  sign  off  with  his  present  contact 
and  insists  on  tail -ending  with  his  call  at  every 
break  in  the  contact. 

Lid  17,  The  operator  in  a  rare  DX  spot  who 
goes  back  to  tail-enders. 

Lid  18.  The  DX  nut  who  hears  a  pileup  and 
jumps  right  in  on  top  just  to  prove  he  can 
dominate  the  frequency  with  his  rock  crusher 
and  twelve-element  wide-spaced  beam. 

Lid  19.  The  cretin  who  is  too  dumb  or  too 
lazy  to  put  a  decent  signal  on  the  air  who 
complains  when  you  make  your  daily  contact 
with  your  good  old  buddy  on  Lord  Howe 
Island. 

Lid  20.  The  traffic-handling  dummy  who 
can't  even  count  the  words  in  his  messages 
right  for  the  check. 

Lid  21.  The  nit-picking  net  manager  who 
fusses  over  an  insignificant  error  in  the  check 
number— on  a  message  obviously  of  no  con- 
sequence whatever  which  probably  will  nev- 
er get  delivered  anyway. 

Lid  22-  The  inconsiderate  lumpen  who  gets 
into  a  sideband  rag -chew  in  the  slow-scan 
part  of  the  band. 

Lid  23.  The  slow-scanner  who  plops  his  big 
signal  down  on  your  QSO  and  sends  15 
steady  minutes  of  chirping,  wiping  out  your 
contact. 

Lid  24.  The  high-speed  C W  op  who's  using  a 
Morse-code  computer  and  doesn't  even  know 
the  code. 

Lid  25.  The  low-IQ  jealous  CW  op  who  is  too 

dense  to  set  up  a  computer  to  copy  the  code 
and  who  tries  to  make  life  miserable  for  the 
smarter  ops  who've  figured  out  how  to  beat 
the  Morse-code  problem- 

Lid  26,  The  disgusting  old  fart  who  insists  on 
using  four  letter  words  on  the  air. 

Lid  27.  The  old-timer  who  argues  that  since 
even  the  FCC  hasn't  been  able  to  define  what 
words  can't  be  aired,  why  should  some  ass- 
hole object  if  he  uses  salty  language  now  and 
then  to  express  himself?  If  he  doesn't  like  it 
he  can  damned  well  tune  off. 

Lid  28.  The  slow-scanner  who  sends  endless 
Playboy  and  Penthouse  centerfold  pictures, 
filling  the  slow-scan  part  of  the  band. 


which  is  narrow  enough  as  it  is,  with  junk. 

Lid  29-  The  slow-scanner  who  complains 
about  someone  sending  beautiful  pictures 
over  the  air— something  a  lot  more  interest* 
ing  to  watch  than  the  hundredth  dumb  picture 
of  a  shack  or  a  ham's  ugly  wife  and  kids* 

Lid  30-  The  chap  who  calls  you  because 
he  needs  a  QSL  with  your  prefix,  or  from 
your  state,  your  county,  your  zip  code. 
or  some  other  such  impersonal  reason. 
Why  should  you  waste  your  time  and  post- 
age on  some  jerk  who  has  decided  he  is 
going  to  make  WAS  in  24  hours  on  75m 
phone? 

Lid  31.  The  ham  who  promises  you  a  QSL 
for  your  Ten  Band  WAS  and  then  doesn't 
send  it. 

Ltd  32.  The  DX  operator— usually  in  a  very 
rare  country— who  refuses  to  respond  to  your 


Lid  33.  The  DX  op  who  sends  his  QSL  to  a 
rare  country  op  or  his  QSL  manager  with  the 
wrong  date  and/or  the  wrong  time,  making  it 
a  bitch  to  check  the  log.  No  IRC  enclosed,  of 
course,  Doesn't  this  chap  realize  how  much 
postage  costs  these  days'? 

Lid  34.  The  first-time  DXpedition  operator 
who  operates  outside  the  American  phone 
band  and  asks  for  calls  between  14. 100  and 
14.200. 

Lid  35-  The  DXer  who  jumps  up  and  down 
between  14. 100  and  14.200  calling  the  DX- 
pedition on  random  frequencies ,  thus  ruining 
contacts  in  progress  in  that  band.  Lid  35a  is 
the  slightly  smarter  DXer  who  listens  with  a 
second  receiver  or  with  one  of  those  newfan- 
gled digital  receivers  to  the  DXpedition  chan- 
nel and  also  tunes  the  14. 100  to  14.200  band 
to  hear  where  the  DXpedition  is  listening — 
then  jumps  on  top  of  the  frequency  and  never 
mind  who  is  already  there. 

Lid  36.  This  is  the  DXpedition  or  operator  in 
a  very  rare  country  who  is  working  an  endless 
list  provided  by  some  cohort. 

Lid  37.  The  DXer  who  gets  nasty  because  he 

isn't  on  the  List. 

Lid  38.  The  mobile  dingle  who  is  driving  to 

or  from  work  and  talking  via  the  mountain- 
top  repeater  to  a  fellow  dingle  a  half  mile 
away.  Much  of  the  conversation  has  to  do 
with  expert  criticism  of  observed  poor  driv- 
ing practices  in  his  vicinity,  a  subject  of  obvi- 
ous deep  interest  to  the  dozens  of  chaps  wait- 
ing to  use  the  repeater. 

Lid  39.  The  high-powered  2m  op  with  a  big 
beam  who  sits  all  day  tying  up  the  local  re- 
peater. 

Lid  40,  The  mountain-topping  frustrated 
DXer  who  ties  up  a  half  dozen  repeaters  on  a 
channel  trying  to  make  a  contact  through  just 
one  of  the  repeaters. 

Lid  41-  The  repeater  user  with  absolutely 
nothing  whatever  to  say  who  won't  wail  for  a 
mountain-topping  DXer  to  make  a  contact 
through  a  distant  repeater,  but  instead  uses  a 

local  repeater  and  makes  the  DX  contact  im- 
possible. 


Lid  42.  The  flying  repeater  user.  This  chap 
can  tie  up  even  more  repeaters  than  the  moun- 
tain-top DXer,  His  big  complaint  is  the  length 
of  some  of  the  squelch  tails  on  some  repeaters 
on  the  channel  he's  picked. 

Lid  43.  This  is  the  dope  who  is  eagerly  trying 
to  get  through  to  the  flying  lidt  tying  up  his 
local  repeater  and  making  so  much  hash  on 
the  channel  the  flying  lid  is  unable  to  really 
hear  anything. 

Lid  44,  The  packet-radio  op  on  the  lower 
bands  whose  rig  keeps  endlessly  repeating  a 
message  because  his  rig  doesn't  get  perfect 
copy  due  to  QSB,  QRM,  or  QRN . 

Lid  45.  The  CW  op  who  gets  frustrated 
by  a  packet-radio  station  and  gets  even 
by  jamming  it— resulting  in  the  packet 
rig  endlessly  (and  mindlessly)  repeating  the 

message . 

Lid  46-  The  DXpedition  operator  who  asks 

for  donations  to  help  defray  the  cost  of 
the  trip* 

Lid  47-  The  DX  operator  who  is  too  chintzy 

to  help  out  with  the  incredible  costs  involved 
with  putting  on  a  DXpedition  and  who  could 
easily  afford  to  send  along  at  least  a  tenner.  If 
he's  on  the  Honor  Roll  he's  a  cheapskate  if  he 
sends  less  than  $100. 

Lid  48*  The  DXpeditioner  who  operates 
from  somewhere  else  than  where  he  says  he 
is,  figuring  what  difference  does  it  really 
make?  After  all,  DXers  can  make  contacts 
anywhere  bi  the  world  and  where  you  are 
is  no  less  difficult  for  most  of  'em  to  work 
than  if  you  were  where  you  said  you  are. 
I  believe  this  approach  was  pioneered  by 
W0MLY  in  his  infamous  operation  in  North 
Africa.  Every  contact  counted  for  ARRL 
credit,  so  what  the  heck,  right?  I've  gotten 
a  whole  bunch  of  QSLs  for  DX  contacts 
where  the  operator  wasn't  really  there— and 
they  all  count. 

Lid  49.  The  DXer  who  pauses  for  one  instant 
before  making  a  DX  contact  just  because  the 
operator  may  not  be  where  he  says  he  is. 

Lid  50,  The  unconscionable,  fatherless  chap 
who  uses  a  rare  DX  call  with  reduced  power 
just  to  have  the  fun  of  being  on  the  power 
end  of  a  pileup  for  a  while.  No,  not  one  of 
the  thousands  practicing  this  deceit  has 
ever  been  punished  for  this,  but  the  freedom 
from  fear  of  being  caught  should  not  encour- 
age this  outrage  on  innocent,  trusting  DXers. 

Lid  5L  The  DXer  who  refuses  to  work  a  rare 
station  because  he  suspects  it  may  be  phony. 
True  DXers  may  complain,  but  they  observe 
the  fixed  rule:  Work  'em  first  and  bitch  later. 

Lid  52,  The  ego-driven  maniac  who  deci- 
mates a  pileup  to  work  a  very  rare  station  and 
then,  after  the  contact,  jams  the  channel  to 
keep  anyone  else  from  working  the  rare  one- 
Lid  53,  The  Honor  Roll  DXer  who  gets  a  new 
one  and  then  doesn't  do  everything  in  his 
power  to  keep  his  competitors  from  keeping 
up  with  him.  Ruses  include  jamming  the  DX, 
asking  the  DX  to  move  to  80m  for  a  try, 
asking  alt  sons  of  questions  which  will  keep 
the  DX  op  busy  answering  until  propagation 
has  changed ,  and  so  on, 
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Lid  54.  Contest  operators  who  leave  open 
numbers  here  and  there  in  their  contest  logs  to 
be  filled  in  with  mythical  contacts  (with 
missed  countries,  sections,  or  whatever)  so  a 
log  cross-check  won't  give  them  away. 

Lid  55.  The  contest  op  who  doesn't  use  every 
known  stratagem  to  win  the  contest.  A  her  all . 
his  competitors  are  going  to.  If  this  means 

claiming  90  Watts  out  when  more  like  5,000 
was  used,  who's  to  really  know? 

Lid  56.  The  ham  club  president  who  does  all 
he  can  to  keep  young  hams  from  messing  up 
his  club. 

Lid  57.  The  youngster  who  comes  to  a  ham 
club  meeting  made  up  entirely  of  old- 
timers— which  is  about  what  there  is  to 
choose  from  these  days— and  shuffles  his  feet 
when  bored. 

Lid  58.  The  ham  who  brags  that  he  doesn't 
have  any  QSL  cards  when  you  ask  him  for 
one  to  confirm  your  contact  with  his  state, 
section,  zip  code,  county,  or  area  code. 

Lid  59.  The  ham  who  sends  out  a  QSL  for 
every  contact  he  makes,  creating  guilt  feel- 
ings with  type-58  lids  who  don't  have  any 
QSL  cards  and  are  too  damned  rotten  chintzy 
cheap  to  buy  any. 

Lid  60.  A  QSL  fanatic  who  gets  every  QSL 
he  can  and  indexes  'em  in  a  big  filing  cabinet 
so  he  can  pull  yours  out  every  time  you  con- 
tact him  and  make  you  feel  guilty  for  not 
having  his  at  hand. 

Lid  61.  The  information  fiend  who  makes  a 
note  of  everything  you  mention  during  a  con- 
tact and  then,  the  next  time  you  work  him, 
even  if  it  is  years  later,  has  total  recall  of  the 
last  contact. 

Lid  62*  The  obviously  brain-damaged  opera- 
tor who  has  no  recollection  whatever  of  his 
contact  with  you  last  week— or  last  month. 
The  SOB  doesn't  even  remember  your  name. 

Lid  63.  The  op  who  has  to  be  reminded  every 
other  transmission  of  your  handle— or  who 
never  gets  your  call  right  twice  in  a  row. 

Lid  64.  The  ni [picker  who  is  so  organized 
that  he  writes  down  your  name  and  call  and 
thus  never  has  to  be  reminded  of  them  during 


a  contact— proof  positive  of  little  imagination 
or  creativity. 

Lid  65.  This  is  the  cliche-er  who  will  see  you 
further  down  the  log  because  he  has  to  pull 
the  big  switch  and  modulate  the  mattress. 

Lid  66.  The  ham  who  puts  up  with  a  cliche- 
user  without  screaming  at  him,  suggesting  he 
go  back  to  CB  where  he  be  longs . 

Lid  67.  The  ham  who  cheated  to  gel  his 
license  and  refuses  to  ever  discuss  anything 
technical  so  he  won't  give  away  his  total 
ignorance  of  electronic  technology  and  radio. 

Lid  68.  The  frustrated  pseudo-engineer  who, 
at  the  slightest  provocation  (or  with  none  at 
all),  plunges  into  a  deep  technical  treatise  on 
something  you  have  no  interest  in  whatever. 
Any  ham  with  some  technical  smarts  will 
recognize  immediately  that  this  ltd  is  full  of 
partly-understood  theory. 

Lid  69.  This  is  the  chap  in  a  round  table 
where  there  are  some  YL  ops  who  thinks  it's 

cute  to  make  constant  double-entcndre  re- 
marks, thus  making  the  YLs  and  everyone 
else  uncomfortable. 

Lid  70.  The  YL  with  no  sense  of  humor,  who 
objects  to  being  called  OM  and  gets  huffy  at 
sexist  remarks. 

Lid  71.  The  self-important  ham  who  quickly 
brings  up  his  Jaguar,  his  twin-engine  plane, 
his  yacht,  and  other  boring  things. 

Lid  72,  The  world-traveler  who  calls  rare 
DX  stations  and  sets  up  dinner  meetings  with 


Lid  73.  The  ham  magazine  editor  who.  with 
obvious  false  modesty,  doesn't  mention  Who 
He  Is,  thus  making  his  contact  feel  like  a  real 
jerk  when  he  finally  figures  it  out— often  after 
signing  and  hearing  another  station  calling 
frantically  to  work  said  "'famous  person/ 

Lid  74.  The  ham  who  is  so  totally  unread  he 
doesn't  know  who  the  editors  of  the  four  ham 
magazines  are  so  he*ll  recognize  one  when  he 
hears  him.  This  chap  probably  wouldn't  even 
recognize  Barry  Gold  water  if  he  worked  him. 

Lid  75.  Any  ham  who  tries  to  solve  his 
own  TVI  problems  without  the  help  of 


Lids,  LOTM-s,  and  ATLHR 

Be  assured  that  if  you  make  an  outstanding  name  for  yourself  in  any  one  of  the  lid 
categories  you  could  live  in  infamy  well  beyond  your  one-line  Silent  Key  obit.  Several 
hams  have  made  my  All-Time  Lid  Honor  Roll— W2BIB,  W2HH,  W2GY,  W0MLY, 
W1BUD,  W2KR,  and  so  on.  What  was  Don  Miller's  call?  Oh  yes,  W9NTP.  I'll  bet  you 
have  some  nominations  for  the  ATLHR* 

If  you  have  a  favorite  you  think  should  be  nominated  for  the  Lid  Of  The  Month 
(LOTM),  send  me  his  call  and  documentation  to  back  up  your  nomination.  I'll  increase 
my  libel  insurance  and  well  see  what  we  can  do  to  clean  up  this  awful  mess.  We 
amateurs  are  supposed  to  be  self-policing,  aren't  we? 

No,  I  don't  want  to  see  vigilantes  going  out  and  lynching  miscreant  lids,  no  matter  how 
soul-satisfying  it  would  be.  I  remember  when  a  bunch  of  Brooklyn  hams  got  fed  up  with 
a  local  lid  who  would  work  only  Spanish-speaking  stations  and  who  was  very  rude  about 
this  to  his  neighbors.  A  committee  was  formed  to  explain  how  the  W2s  felt.  It  was  a  targe 
committee— not  in  numbers,  but  in  weight— and  it  established  the  needed  rapport.  When 
he  healed,  the  chap  had  a  much  better  perspective  on  his  new  friends  and  was  very  nice  on 
the  air  after  thar 

Y'aJl  write,  y'hear?...  Wayne- 


fellow  hams  as  intermediaries. 

Lid  76.  Any  ham  who  refuses  to  help  another 
ham  with  his  TVI  problems, 

Lid  77.  Any  ham  crazy  enough  to  lend  a 
fellow  ham  his  rig  while  he's  on  vacation. 
The  rig  will  never  again  be  the  same.  There  is 
only  one  case  in  all  ham  recorded  history  of  a 
rig  being  returned  in  better  condition  than  it 
was  when  borrowed  and  thai  ham  is  now 
living  in  Borneo  (V85AA). 

Lid  78,  Any  ham  who  borrows  a  rig  from  a 
ham  going  on  vacation  and  expects  the  lender 
to  ever  again  be  on  speaking  terms  after  notic- 
ing the  big  scratch  your  junior  op  put  on  the 
from  panel,  (That's  the  scratch  even  the  black 
magic  marker  couldn't  hide.) 

Lid  79*  Actually  this  is  a  group  effort— hams 
who  turn  up  in  a  skiing  village  with  their  HTs 
and  take  over  the  Local  repeater  for  a  few 
days,  leaving  the  locals— the  chaps  who  paid 
to  put  it  up  and  keep  it  working— substantially 
irritated. 

Lid  SO.  Local  ops  who  RlSS  tveause  a  few 
visitors  use  their  precious  repeater  for  a  cou- 
ple of  days. 

Lid  81,  The  QRP  fanatic  who  wants  you  to 
move  over  or  shut  up  so  he  can  make  a  tenth- 
Watt  contact  somewhere  he  shouldn't — often 
with  some  rare  DX  op  who  should  better 
spend  his  time  working  stronger  signals. 

Lid  82,  Mobile  ops  who  add  to  the  QRM  by 
trying  to  work  DX  beyond  their  depth. 

Lid  83,  The  20m  rag-ehewcr  who  steps  all 
over  QRP  and  mobile  ops  who  arc  trying  to 
do  the  impossible  so  they  can  get  a  lousy 
mention  in  QST  for  them  to  make  into  a 
plaque  and  hang  on  the  shack  wall, 

Lid  84.  The  3999er  who  insists  his  signal  is 
not  outside  the  band. 

Lid  85-  The  80m  CW  op  who  makes  it  a  point 
to  walk  all  over  DX  phone  stations  who  oper- 
ate in  his  C  W  band. 

Lid  86-  The  75m  DXer  who  believes  it  is  his 
right  to  work  DX  phone  stations  operating  in 
the  CW  part  of  the  band. 

Lid  87.  The  Italian  operator  who  spellsa  ev- 
erythinga  for  youa  twice -ah. 

Lid  88-  Guess  who. 

Lid  £9,  Any  YL  ham  who  bridles  at  me 
writing  "guess  who1*  for  Lid  88, 

Lid  90.  The  75m  AMer  who  is  obnoxious 
about  being  so  far  behind  the  current  ham 
technology. 

Ltd  9L  The  75m  SSBer  who  makes  it  a  per- 
sonal vendetta  to  harass  the  90s. 

Til  leave  a  few  for  your  suggestions.  I 
suspect  I  haven't  even  really  begun  to  tackle 
the  lid  problem  we  face  as  yet— so  let's  get  the 
list  over  100  and  see  where  it  goes.  Once  we 
get  the  list  in  shape,  perhaps  I  should  print  it 
in  poster  form  so  you  can  hang  it  on  your 
shack  wall  along  with  all  your  dumb  certifi- 
cates and  other  trivia  to  which  you've  dedi- 
cated your  life — the  stuff  your  kids  will  have 
to  throw  out,  along  with  all  those  old  worth- 
less ham  magazines,  when  you  get  your  last 
mention  in  QST.M 
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.  .  .WAYNE  W2NSD/1 

Here  are  ten  reasons  why  you're  going  to  be  all  upset 
with  yourself  if  you  don't  subscribe  to  73  —Now! 

1.)  If  we're  going  to  get  amateur  radio  growing  again  I'm  going  to  need  your  help.  I  can  do  it,  but  not  alone. 

2.)  You're  going  to  enjoy  the  new  life  in  73— articles  on  how  and  why  you  can  get  involved  with  packet  radio, 
OSCAR,  traffic  handling,  DXing,  cross-band  repeaters,  RTTY,  slow-scan,  and  soon. 

3.)  You  won't  want  to  miss  73'$  bargain  DXpeditions— starting  with  Asia  this  October— going  to  Sarawak  9MB, 
Brunei  V85  and  Sabah  9M6. 


4,)  Will  I  be  able  to  get  800,000  new  hams  licensed  per  year  in  China?  [  think  I  can— and  you  will  want  to  read 
how  Pm  going  to  do  it.  I'll  even  tell  you  how  to  get  such  a  program  going  in  the  U.S. 
We  sure  could  use  it! 

5.)  Are  you  interested  in  73  reader  evaluations  of  ham  gear?  Now  you  can  vote  on 
your  gear  and  read  what  the  other  73  readers  think  of  theirs, 

6,)  Want  to  find  out  just  how  bad  an  operator  you  are?  Read  the  LID  list 
in  73  and  weep.  Better  yet,  shape  up! 

7.)  How  about  building  stuff?  I'll  be  running  ail  the  simple  construction 
projects  I  can  get  in  73.  Better  get  out  your  soldering  pencil  and  tin  it. 

8.)  I  have  a  whale  of  a  lot  of  fun  building  gadgets,  typing  away  on  RTTY, 
working  high-speed  CW,  making  DX  contacts  on  10  GHz  from  a  local 
mountain  (DX  being  a  new  state),  working  a  new  country  on  20m,  getting  on 
the  air  from  some  very  rare  spot, .  .  stuff  like  that.  Don't  stay  in  a  rut  with 
your  hamming,  there  are  just  too  many  fun  things  to  do— and  Ml  be 
writing  about  'em  in  73. 

9.)  I've  forgotten  what  this  was,  but  it  was  very  important  and 
persuasive,  tf  I  could  remember  it  you'd  call  my  800  operator 
immediately  with  your  subscription.  You'll  never  forgive  yourself 
if  you  miss  out  on  this  one, . .  I  remember  that  much!  I  think  it 
had  something  to  do  with  a  whole  lot  of  money— perhaps  a 
free  trip  somewhere.  Check  73  for  the  details. 

10.)  We're  going  to  be  reprinting  some  of  the  funniest 
ham  humor  from  73Ts  sordid  past.  A  medical  checkup  is 
recommended  before  reading. 

11.)  (bonus)  Yes,  I  know  73  got  pretty  dull  last  year— well, 
well,  I'm  back  and  whatever  73  is,  it  won't  be  dull.  Better  get  a 
refill  on  your  Diazide  so  you  won't  be  after  me  for  giving  you  apoplexy 

when  you  read  my  editorials. 


Call:  1-800-722-7790 

Send  in  the  coupon— or  call  my  800 
operator  and  get  started  with  73. 
It's  only  $19.97  a  year,  or  three 
years  for  $50.  (Threes  obviously 
the  best  deal*  Three  years  from  now 
you II  wish  you'd  bought  six.)  You 
can  send  a  check  or  your  credit  card 
info.  Remember,  procrastination  is 
the  thief  of  73,  so  do  it  now.  Look, 
you've  got  my  guarantee:  Either 
you  enjoy  73  or  you  can  ask  for  your 
money  back.  Y  all  write,  y'hear? 

Wayne  Green  W2NSD/1 
Editor/Publisher— again 


Name. 
Call_ 


Address. 
Ci1 


□  Check 


Expiration  date:. 


YES !     Enter  my  subscription  to 
73  Magazine  starting  with  the  next  issue 


□  Amex. 


□  MC 


CALL:  1-800-722-7790 

|         73  Magazine    WGE  Center    Peterborough,  NH  03458    USA 


Donald  Olszewski  WA81ZV 
32828  Beacon  Lane 
Fraser  Ml  48026 


Speed-Charge  Your  PB-21 

This  soldo  charger  gets  your  TH-21AT 
off  your  belt  and  on  the  air. 


ere's  a  way  to  increase  the  usefulness 
of  your  Kenwood  TH-21AT  by  quick- 
charging  the  battery  pack.  Most  people  like 
the  small  size  of  the  HT  but  complain  about 
the  limited  battery  life,  The  way  lo  keep 
things  running  smoothly  is  to  get  two  bat- 
teries and  use  one  while  quick-charging  the 
other. 

I  don't  think  that  Kenwood  offers  a  quick- 
charger  for  the  PB-21,  and  the  five-lo-six- 
hour  wait  for  the  standard  1 10-volt  charger 
isn't  acceptable  for  sustained  operations  such 
as  public  service  events.  If  you're  not  near 
a  110-volt  source,  the  problem  is  further 
compounded. 

The  solution  is  to  build  a  charger  which 
accepts  both  1 10-volt  ac  and  12-volt  dc.  This 
permits  you  to  charge  the  battery  from  your 
vehicle's  cigarette  lighter*  The  nominal 
voltage  of  the  HT  baiteiy  is  7.2  V,  and  12 
volts  will  charge  it  quite  readily. 

Charge  Rates  for  NiCds 

As  a  bit  of  a  side  note,  I'd  Like  to  describe 
the  charge  rates  that  can  be  applied  to  nickel 
cadmium  batteries.  Most  of  them  can  be  fast- 
charged  at  their  milliamp/hour  rating  for  an 


hour,  or  slow-charged  at  one-tenth  their  mil- 
liamp/hour rating  for  10  hours.  For  example, 
a  1 80  milliamp/hour  battery  can  be  charged  at 
180  mA  for  one  hour  (180  x  I  =  180),  or  18 
rnA  for  ten  hours  (1 8  x  10=  180).  Fast-charg- 
ing  shouldn't  continue  for  more  than  an  hour 
because  the  cells  will  overheat  and  possibly 
be  damaged  by  excessive  gassing.  The  slow- 
charge  rate  can  be  maintained  indefinitely 
with  no  cell  damage. 

This  charger  was  designed  to  provide  both 
a  quick-  and  a  slow-charge  rate,  but  doesn't 
switch  between  the  two  automatically.  Some 
vigilance  is  required  from  the  operator  in 
order  to  avoid  cell  damage.  It*s  assumed  that 
users  will  be  involved  in  extended  periods  of 
operation  and  will  be  rotating  batteries. 
Therefore,  you  should  stay  nearby  to  tend  to 
the  charger  and  extra  pack. 

Circuit  Details 

Fig.  1 .  reveals  the  plan.  The  output  of  the 
rectifier  is  the  point  where  12  volts  dc  is 
applied  from  some  external  source.  This  po- 
tential is  assumed  to  be  the  1 2  volts  from  your 
vehicle's  electrical  system,  although  it  can  be 
any  other  dc  source.  Be  sure  to  fuse  this  input 
for  safety. 


Fig.  I.  Schematic  of  quick-  and slow- rate  charger for Kenwtx>d  PB-21  battery pack.  This  circuit 
can  be  used  for  just  about  any  handie-talkie  battery  pack.  Change  the  values  ofRI ,  R2 ,  and  F2 
for  the  charging  current  needed. 

32     73  for  Radio  A  mate  urs  •  May  ,1986 


The  unit  uses  a  12-volt  power  transform- 
er, bridge  rectifier,  and  filter  to  provide 
the  charging  potential  from  110  volts.  This 
is  relatively  straightforward,  but  you  should 
note  that  the  transformer  center  tap  isn't 
connected.  The  entire  secondary  voltage 
is  applied  to  the  rectifier.  Regulation  and 
ripple  in  the  dc  output  aren't  a  concern 
because  the  potential  is  used  to  charge  a 
battery  and  not  power  an  amplifier.  We 
have  no  intention  of  listening  to  a  signal.  No 
power  switch  is  provided  since  no  current 
will  flow  unless  a  battery  is  under  charge. 
The  battery  is,  in  effect,  the  on/off  switch. 
However,  don't  forget  to  fuse  the  primary  of 
the  transformer, 

Rl  limits  the  quick-charge  rate  to  approxi- 
mately 180  milliamps,  which  is  the  rating  of 
the  battery.  R2  sets  the  slow-charge  rate  at  20 
milliamps,  LED  1  indicates  low-charge-rate 
current  flow  and  R3  limits  voltage  across  it. 
Switch  SI  shorts  out  R2  and  the  R3  LED  1 
combination,  allowing  the  higher  current 
necessary  for  quick  charging;  this  current 
develops  enough  voltage  across  Rl  to  foward 
bias  Ql  through  R4.  Ql  functions  in  the  cir- 
cuit as  a  switch,  and  is  driven  into  conduction 
by  the  applied  bias.  When  Ql  is  on,  current 
flows  from  the  emitter  to  the  collector  and 
turns  on  LED  2,  indicating  high-eharge-rate 
current  (low.  Use  a  blinking  LED  to  draw 
attention  to  the  fact  that  the  battery  is  being 
quick-charged.  Resistor  R5  limits  voltage 
across  LED  2  and  R6  helps  to  set  the  bias 
point  of  Ql.  Zcner  diode  Dl  protects  the 
transistor  in  case  a  reverse-polarity  voltage  is 
accidentally  applied  to  the  unit. 

Most  of  the  parts  used  are  garden -variety 
items  with  no  critical  or  unusual  components. 
Feel  free  to  substitute.  A  discarded  AM/FM 
circuit  board  can  provide  most  of  the  parts.  U 
you  have  a  well-stocked  junk  box,  you  can 
probably  build  this  charger  for  nothing.  If 
not,  some  careful  shopping  at  the  next 
swapfest  should  yield  everything,  with  the 
cost  limited  only  by  your  ability  to  bargain.  If 


all  else  fails,  your  friendly  neighborhood  Ra- 
dio Shack  should  have  all  the  necessary  parts. 
except  for  the  spring  brass  used  for  the  bat- 
tery contacts.  Even  here  you  may  be  able  to 
use  contacts  from  one  of  their  battery  hold- 
ers. With  Radio  Shack  as  a  parts  supplier, 
the  total  outlay  shouldn't  be  more  than  $35, 
according  to  their  1985  catalog.  This  price 
may  seem  high,  but  it  assumes  you  have  to 
actually  purchase  everything. 

Beginning  Construction 

Begin  construction  by  carefully  cutting  a 
sloe  for  the  Kenwood  battery  at  one  end  of  the 
project  case,  Mark  the  slot  with  a  pencil  by 
[racing  around  the  battery;  cut  the  opening 
slightly  undersize  with  a  keyhole  saw.  Then 
use  a  Oat  file  to  get  it  to  the  final  size.  Work 
slowly  and  don't  let  the  opening  get  too  big.  It 
should  hold  the  battery  firmly  in  an  upright 
position,  and  not  allow  it  to  rattle  around 
or  shift  in  the  opening.  This  prevents  loss 
of  contact  when  the  charger  is  used  in  a  vehi- 
cle that  is  in  motion.  Remember,  if  there  is 
no  contact  with  the  battery,  no  charging 
uikes  place. 

The  project  case  suggested  has  internal 
slots  for  circuit  boards,  and  this  method  of 
mounting  is  used  for  the  power  supply.  The 
transformer  is  the  bulkiest  item,  but  with  a 
little  care  all  of  the  items  can  be  placed  on  one 
vertical  board. 

A  second  board  is  used  for  the  battery  con- 
tacts. This  one  is  mounted  horizontally  on 
four  long  screws  that  function  as  posts,  Put 
extra  nuts  on  both  the  underside  and  the  top  of 
the  board  to  provide  a  firm  platform  for  hold- 
ing the  HT  battery  (see  Fig.  2). 

Now  comes  the  only  real  home-brew  por- 
tion of  this  project,  and  it  requires  some  re- 
sourcefulness on  the  part  of  the  builder:  The 
charging  contacts  of  the  battery  should  be 
made  from  some  sort  of  spring  brass  or  shim 
stock.  I  fashioned  mine  out  of  a  piece  sal- 
vaged from  a  discarded  doorbell  switch.  The 
brass  strips  were  cut  to  match  the  contacts  of 
the  HT  battery  pack.  I  drilled  one  end  of  the 
strips  to  accept  a  mounting  screw  and  at- 
tached them  to  the  circuit  board.  Next,  the 
strips  were  carefully  bent  into  a  horseshoe 
shape  to  provide  the  spring  necessary  for 
good  contact,  lit  use,  the  weight  of  the  pack 
against  the  springs  makes  the  required  con- 
nection for  the  charging  current.  I  recom- 
mend that  brass  hardware  also  be  used  for 
mounting  to  keep  electrical  resistance  low. 

Now  construct  the  power-supply  board. 
This  one  should  slip  into  the  slots  provided 
inside  the  project  case.  An  etched  board  will 
add  that  commercial  touch  to  the  project,  but 
point-to-point  wiring  will  work  as  well.  Once 
the  cover  is  on.  no  one  but  you  will  know  the 
difference. 

Because  of  the  small  number  of  parts  and 
the  room  for  liberal  substitution,  I  haven*t 
provided  a  circuit-board  layout.  If  your  junk 
box  yields  something  that  will  work  but  is 
different  in  size  or  lead  configuration  than  the 
part  specified,  such  a  layout  would  have  little 
value;  hence,  the  builder  is  left  to  determine 
the  best  component  placement. 
I  found  the  following  steps  convenient:  The 
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Fig.  2,  End  view  of  case  and  cut-away  portion  showing  brass  charging  contacts  and  method  of 
supporting  the  battery  while  in  the  charger  Drawing  is  not  to  scale. 


Photo  A-  The  charger  described  in  this  article  is  shown  on  the  left.  The  photo  gives  a  good  view 
of  how  the  battery  pack  is  held  while  being  charged.  The  unit  on  the  right  uses  the  same  circuit, 

hut  the  values  ofRIt  R2t  and  F2r  along  with  the  power  transformer,  have  been  changed  for  the 
higher  current  required  by  the  /COM  BP-4  pack.  Construction  of  this  unit  preceded  the  one 
described  in  the  texL 


Photo  B.  Here,  the  unit  is  shown  with  the  cover  removed.  At  the  left  is  the  circuit  board  and 
charging  contacts  that  support  the  battery  while  it  is  being  charged.  In  the  center  is  the 
power-supply  hoard,  At  the  right  are  the  power  connections.  Clockwise  from  top  they  are: 
l2~voltdc  input*  ll-voltfuse*  1 10-volt  pritruiryjuse,  and  line  cord. 
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transformer  should  be  mounted  first.  Put  it 
low  on  the  board  so  that  it  will  be  near  the 
bottom  of  the  case  and  the  circuit  board  won't 


be  top-heavy.  Putting  the  primary  connec- 
tions at  the  bottom  keeps  the  exposed  1 10  ac 
to  a  minimum— a  good  safety  move. 


Parts  List 

|      Part 

RS# 

Description 

Price 

BR 

276-1146 

Bridge  rectifier,  4  A,  50  Piv 

1,39 

C1 

272-958 

1s000uFs  16Vx2 

,99 

D1 

276-564 

Zener  diode,  15  V,  1  W 

.89 

F1 

270-1270 

1/4-Amp  fuse 

.69 

F2 

270-1271 

1/2- Amp  fuse 

.69 

J1 

274-1549 

Power  connector 

-99 

LED1 

276-022 

T-1  3/4  LED  (green) 

.79 

LED2 

276-036 

CQX21  blinking  red  LED 

1.29 

Q1 

276-2023 

General-purpose  PIMP  silicon 

,79 

R1 

271-080 

20  Ohm,  4  W 

.69 

R2 

271-1315 

330  Ohm,  1  /4  W 

.39 

R3 

271-1321 

1k  Ohm,  1/4  W 

.39 

R4 

271  -020 

560  0hma1/2W 

.19 

R5 

271-1317 

470  Ohm,  1/4  W 

.39 

R6 

271-009 

47  Ohm,  1/2  W 

.19 

S1 

275-624 

SPST  switch 

1.49 

T1 

273-1360 

110-V  primary,  12Vot 

2,49 

270-223 

Project  case 

2.69 

270-364 

Fuse  holder  {2  required) 

1.78 

278-1 255 

Line  cord 

.79 

278-1636 

Strain  relief 

.69 

64-2346 

Self-stick  cushion 

.89 

276-1576 

Circuit-board  kit 

8.95 

64-2890 

Hardware  assortment 

1.59 

278-1296 

Hookup  wire 

2.19 

■ 

Total 

34,30 
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Next,  mount  the  filter  capacitor,  since  it  is 
also  somewhat  bulky.  The  other  items  occupy 
little  space  and  can  be  placed  at  will,  but  give 
some  regard  to  the  heat  generated  by  the 
power  transformer.  When  the  circuit  boards 
are  complete,  set  them  aside,  Mark  and  drill 
the  case  for  the  fuse  holders,  power  cord, 
switch,  LEDs,  and  12-vok-dc  connector. 
Mount  these  items  and  proceed  with  the  final 
wiring.  1  chose  to  simply  glue  the  LEDs  into 
the  proper  size  hole,  Allow  extra  length  in  the 
wiring  to  facilitate  servicing . 

When  complete,  check  the  charging  cur- 
rent by  using  clip  leads  and  an  ammeter. 
Typical  values  should  be  18-24  mA  for  the 
low  rate  and  1 80-200  mA  for  the  quick  rate.  If 
all  is  satisfactory,  put  the  unit  into  service. 

Using  the  Charger 

At  this  point,  I'd  like  to  include  several 
notes  on  the  use  of  this  charger.  As  I  men- 
tioned, the  battery  pack  should  not  be  left  on 
fast -charge  for  more  than  one  hour.  Doing  so 
may  damage  it.  Since  the  charger  doesn't 
automatically  reduce  the  charge  current* 
some  care  is  required.  Don't  forget  that  the 
battery  is  on  fast-charge. 

If  the  battery  isn't  needed  at  the  end  of  one 
hour  of  fast  charging,  switch  to  the  tow  rate. 
It  can  be  on  low-charge  for  an  extended  peri- 
od of  time  without  damage. 

I've  been  using  this  charger  for  more  than 
three  mon±s  with  no  problems.  It  has  been 
used  during  public  service  events  to  fast- 
charge  from  a  12-volt  automobile  battery,  I 
did  manage  to  fry  one  battery,  but  that  was 
due  to  my  own  forgetfulness* 

Kenwood  says  nothing  about  fast-charging 
the  PB-21  battery;  therefore,  I  don't  recom- 
mend using  this  charger  while  the  battery  is 
still  under  warranty.  The  battery  must  be 
removed  from  the  TH-21  AT  for  charging. 

This  basic  circuit  can  be  adapted  to  just 
about  any  HT  battery  pack.  As  shown  in 
Photo  A,  the  forerunner  to  this  project  was  a 
quick-rate  charger  for  the  ICOM  BP-4  con- 
taining six  A  A  cells.  The  only  problem  that 
developed  with  this  version  was  oxidation  of 
the  brass  contacts. 

The  objective  of  the  charger  cicuitry  is  to 
limit  charging  current  flow  at  the  quick- 
charge  rate  with  Rl  and  to  the  low  rate  with 
R2.  Some  manipulation  of  Ohm's  Law  will 
give  you  values  for  these  components. 

Make  sure  the  secondary  of  your  power 
transformer  can  supply  adequate  current  or  it 
may  be  damaged.  Some  overload  can  be  tol- 
erated, since  quick-charge  current  is  drawn 
for  a  limited  time.  As  I  have  described,  Si 
shorts  out  R2  to  provide  manual  selection  of 
the  charge  rate, 

LEDs  I  and  2  are  used  to  indicate  that  there 
is  good  battery  contact  and  that  there  is  a 
charging  current  flow.  They  won't  light  un- 
less there  is  current  flow.  I  prefer  to  use  green 
or  yellow  for  the  low  rate,  and  a  flashing  red 
for  the  high  rate,  which  is  better  at  getting  the 
operator's  attention. 

Thanks  go  to  Don  Kollmorgen  K8VIG  for 
his  help  and  for  the  photos  used  with  this 
article.  Have  fun  building!  ■ 
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When  is  AAicrolog  going  to  get  into  Packet? 


Thanks  for  watting,  you'll  be  glad  you  did. 
We've  packed  a  lot  into  the  ART-1,  because  we 
knew  you  wanted  a  truly  ALL-MODE  Remote  Ter- 
minal, without  any  extra  pieces  or  RATTS  nest  of 
wiring  required,  and,  NO  COMPROMISE'  perform- 
ance. Start  now  with  full  capability  Receive  & 
Transmit  on  RTTY,  CW,  &  AMTOR  for  $199,  and 
later  add  Packet  capability  inside  the  shielded, 
all-metaf  ART-1  case.  Plug  in  the  ART-1  with  one 
cable  to  your  computer,  make  the  connections 
to  your  radios,  and  forget  it.  All  control  functions 
and  tuning  indicators  are  via  the  keyboard  and 
video.  Small  enough  to  go  anywhere,  and  avail- 
able now  for  your  Commodore  64/128.  Packet 
operation  uses  either  TAPR  compatible,  or  easy 
Microlog  direct  control  commands  not  possible 
with  conventional  ASCII  terminals.  Packet 
option  includes  a  separate  internal  computer 
enhanced  demodulator  optimized  for  1200  baud, 
and  dual-radio  support  for  HF  &  VHR  It's  like 
having  two  interactive  terminals.  {What  good  is 
a  multimode  unit  that  can  only  connect  to  ONE 


radio?)  You've  come  to  expect  performance  and 
value  from  MICROLOG,  the  ART-1  delivers! 

Here  are  a  few  of  its  many  features: 

•  on  screen  tuning  indicators  •  full  or  split* 
screen  on  all  modes  •  auto-load  memories 

•  output  to  commodore  printers  *  full  speed 
operation,  morse  to  99  wpm.  Baudot  to  132 
wpm,  ASCII  to  300  Baud  •  4  mode  AMTOR 

•  WRU  •  independent  RX/TX  normal/invert 

•  pitch  reference  CW  tuning  •  real-time  disk 
communication  *  break  buffer  *  random  code 
generator  •  RX/TX  of  basic  programs  •  24  hr. 
clock  ■  no  extra  power  supply  needed  when 
used  with  Commodore  Computers  •  unshift  on 
space  •  fox  test  and  more, 

MICROLOG 

INNOVATORS  IN  DIGITAL  COMMUNICATION 

18713  Mooney  Drive  Gaithersburg,  Md.  20879 

301  258-8400  *m 
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Gary  Cam  W8MFL 
American  College 
2 70  Bryn  Mawr  Ave. 
Bryn  Mawr  PA  19010 


Del  Thomas  WL7AKZ 

100  E,  FireM-eed 
Anchorage  AK  99503 


Army  Surplus  CW 

Simple  conversion  tips  for  the  Special  Forces  PRC-64 


The  Delco  530QB,  the  CIA  version  of  the  PRC-64  transceiver. 
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Fig,  L  Power  supply, 
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The  PRC-64  is  a  smalL  lightweight  por- 
lable  transceiver  used  by  the  Special 
Forces  which  frequently  turns  up  at  flea  mar- 
kets. Although  the  manual  specifies  a  fre- 
quency range  of  2  to  6  MHz,  experience  with 
a  variety  of  units  has  shown  that  this  set  easily 
covers  the  160- ,  80-,  and  40-meter  amateur 
bands  with  no  modification. 

The  set  is  housed  in  a  waterproof  aluminum 
case,  weighs  lxh  pounds,  and  is  capable  of 
either  AM  or  CW  operation.  The  rig  includes 
a  6  kHz  ladder  filter  for  AM  and  a  500-Hz 
Collins  mechanical  filter  for  CW,  If  also  fea- 
tures a  panel-mounted  hand  key  and  CW 
side  tone.  Stated  rf  power  output  is  I  V&  Watts 
for  AM  and  5  Watts  for  CW*  but  these  figures 
are  based  on  minimum  battery  voltage;  rf 
output  is  nearly  doubled  for  either  mode  with 
nominal  battery  voltages  applied  to  the  trans- 
mitter stages. 

Variants 

It's  good  to  keep  in  mind  that  you  may 
encounter  variants  of  the  PRC-64*  The  Delco 
5300  is  the  CIA  version  of  the  PRC-64,  but  it 
is  electrically  and  physically  the  same.  The 
PRC-64  A  includes  an  oscillator  control  cir- 
cuit that  prevents  chirping  and  key  clicks 
when  transmitting  CW  at  300  words  per 
minute  with  the  GRA-7  Burst  Encoder.  The 
third  variant  that  we've  seen  appears  to  have 
been  produced  in  a  very  limited  quantity,  It 
can  be  easily  identified  by  its  lack  of  a  band- 
width switch  and  its  microswitch  hand  key, 
There  are  also  at  least  two  frequency-synthe- 
sized variations  of  this  rig;  the  Delco  1600  is 
frequency-synthesized  from  2  to  10  MHz, 
has  a  tunable  receiver,  and  features  AM  mod- 
ulation.  The  Delco  3200  is  the  same  except 
that  it  has  single-sideband  modulation. 
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Fig.  2.  Pin  connections  for  input  voltages. 


Crystals 

The  receiver  requires  crystals  in  CR-78/U 
holders.  The  receiver  crystal  frequency 
should  be  the  desired  frequency  plus  455 
kHz.  The  transmitter  requires  crystals  at  the 
operating  frequency  in  CR-89/U  holders.  For 
those  of  you  with  the  Delco  5300,  some,  if 
not  all,  of  these  sets  use  CR-78/U  holders  for 
both  the  receiver  and  the  transmitter.  Check 
the  pin  spacing  of  the  transmitter  crystal 
sockets  before  ordering  crystals. 

You  can  order  crystals  from  Sentry  Manu- 
facturing Co.,  Crystal  Park,  Chickasha  OK 
73018.  The  price  is  $10  each  for  the  receiver 
crystals,  and  $  1 3  each  for  crystals  used  in  the 
transmitter. 

Power  Supply 

Power  for  the  PRC-64  was  originally  sup- 
plied by  a  BA-1509  magnesium  battery, 
which  produced  4  volts  for  the  receiver,  12 
volts  for  the  oscillator,  and  24  volts  for  the 
transmitter  final  stage.  This  battery  probably 
isn't  available  now,  so  you'll  have  to  con- 
struct either  an  ac  power  supply  or  a  battery 
pack,  The  schematic  for  the  power  supply  is 
shown  in  Fig.  L  Pin  connections  for  the  input 
voltages  are  shown  in  Fig.  2,  The  female  plug 
for  this  connection  is  a  Cinch -Jones  number 
13279.  The  70-mA  current  requirement  of 
the  transmitter  rules  out  the  use  of  ordinary 
dry  cells,  so  if  you  are  contemplating  portable 
operation,  the  battery  pack  should  be  built 
using  heavy-duty  NiCds. 

Once  you  have  a  suitable  power  supply 
built  and  your  crystals  have  arrived,  you  can 
proceed  with  the  tune-up  phase.  We  suggest 
that  you  double-check  your  connections  be- 
fore you  accidentally  hit  the  switch.  Applying 
12  or  28  volts  to  the  4-volt  pin  means  instant 
death  for  the  receiver. 

Tune  Up 

To  nine  up  the  rig  you'll  need  a  10-Watt, 
50-Ohm  resistor,  a  couple  of  tweaking  sticks, 
and  a  600-Ohm  headset,  if  you  aren't  fortu- 
nate enough  to  get  the  original  earphones. 
Install  the  receiver  and  transmitter  crystals  in 
their  appropriate  sockets.  Each  channel  cov- 
ers only  a  specific  frequency  range,  as  fol- 
lows: channel  lt  approximately  1.9-2.8 
MHz;  channel  2.  2.8-3.65  MHz;  channel  3, 
3.6^7  MHz;  channel  4,  4,6-7,2  MHz. 

To  tune  up  the  receiver*  set  the  receive- 
send  switch  to  receive,  the  bfo  to  off,  the  B/ W 
switch  to  6  kHz,  the  gain  control  to  maxi- 
mum, and  the  receiver  channel  switch  to  the 
proper  channel.  Connect  the  50-Ohrn,  10- 
Watt  noninductive  resistor  between  the  an- 
tenna and  ground  terminals.  Referring  to  Fig. 
3,  adjust  the  rf  collector  coil  for  this  channel 
for  maximum  noise  in  the  headset. 

To  tune  up  the  the  transmitter,  set  the  re- 
ceive-send  switch  to  send,  the  loading  control 
to  1,  the  AM-CW  switch  to  CW,  the  IND- 
SENS  switch  to  3,  and  the  transmitter  chan- 
nel switch  to  the  proper  channel. 

Refer  to  Fig.  4  and  adjust  the  driver  coil 
and  final  amplifier  coil  for  this  channel  for 
maximum  brightness  of  the  antenna  indicator 
lamp  while  depressing  the  panel  telegraph 
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Fig,  3.  Use  this  map  to  match  the  channel  number  to  the  appropriate  rf  collector  coil. 
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Fig.  4.  Final  amplifier  and  driver  stage  tuning  adjustments. 


key.  Turn  the  IND-SENS  switch  to  the  lowest 
number  that  will  give  an  indication  and  again 
adjust  the  two  coils  for  maximum  brightness 
of  the  lamp. 

Manual  and  Accessories 

The  technical  manual  for  this  rig  is  TM 
11-5820-552-15.  It  is  available  from  most 
dealers  of  surplus  manuals.  We  also  have  a 
few  copies*  For  AM  operation,  a  standard 
dynamic  microphone  works  well.  The  ear- 
phones are  600  Ohms,  (The  earphones  from 
the  PRR-9  rig  work  well.)  The  rig  was  origi- 
nally furnished  with  a  50-Ohm  dipole  antenna 
wound  on  three  reels,  but  any  standard  anten- 
na from  the  handbook  works  well  with  this 
rig.  For  replacement  transistors  in  die  receiv- 
er. 2N207  will  replace  all  but  the  audio  tran- 
sistors. The  equivalent  number  of  audio  tran- 


sistors is  2N706A. 

External  Key 

An  external  key,  or  electronic  keyert  may 
be  used  by  plugging  the  key  inio  the  socket 
provided  for  the  high-speed  burst  keyer. 
Wire  the  keyer  to  pins  A  and  D  of  an  Amphe- 
no!  125-195  plug.  Ground  is  pin  A, 

fn  summary,  the  PRC-64  is  an  excel- 
lent portable  or  emergency  QRP  rig  that  is 
readily  available  at  a  reasonable  price,  It 
requires  no  conversion  other  than  a  tune- 
up  and  the  acquisition  of  the  crystals  and 
accessories. 

We'll  answer  any  questions  from  amateurs 
who  have  either  experience  with  this  rig  or 
questions  about  it.  We  are  also  interested  in 
talking  to  anyone  who  has  experience  with 
synthesized  versions.  ■ 
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C  Jim  Williams  WIROM 
Sokokis  Trail 
Umerick  ME  04048 


The  Day  the  Aliens  Landed 

in  Limerick.  Maine 


There  once  was  a  ham  in  his  shack .  .  . 


As  a  general  rule,  I  go  10  bed  early  (7  p.m. 
or  so)  from  October  to  May .  That  way .  I 
can  get  in  five  or  six  hours  of  sleep,  awake 
refreshed  at  I  or  2  in  the  morning,  and  get  on 
75-meter  phone  ready  for  the  European  and 
African  DX, 

My  routine  is  to  sneak  out  of  bed  so  as  not 
to  disturb  the  X  YL,  feed  my  two  Tanganyika 
Terriers,  make  a  pot  of  tea,  and  settle  down  to 
pick  up  a  country  now  and  then,  lo  help  out  on 
the  75-meter  DXCC  Some  mornings  I  hear 
little  or  nothing  of  interest,  so  I  read  or  doze 
off  in  the  chair.  My  operating  position  faces  a 
window  that  looks  out  over  a  five-acre  field 
where  I  have  a  pair  of  40-meter  verticals,  a 
few  big  delta  loops,  and  about  ten  cords  of 
wood  stacked  up  for  the  winter. 

It's  a  Plane,  It's  a  ... 

One  morning  in  early  February.  I  was  lis- 
tening to  a  W2  working  a  CE0  on  Easter 
Island,  The  W2  was  one  of  the  Big  Guns  on 
75  with  a  75 -meter  beam  up  140  feet.  He  was 
giving  the  CE0  a  59  plus  and  turned  it  over  to 
the  CE0,  whom  I  copied  between  a  3  or  4  and 
signal  strength  the  same.  When  the  W2 
signed,  I  called  the  CE0  but  he  came  back  to  a 
W3.  After  four  more  tries,  I  finally  snagged 
him  and  was  grateful  for  the  34  he  gave  me. 

There *s  not  too  much  activity  at  2  in  the 
morning  from  W I -land,  but  a  few  Wis  and 
W2s  called  the  CE0,  and  I  half-Listened  while 
drinking  a  cup  of  tea. 

All  of  a  sudden,  the  band  went  dead— by 
dead,  I  mean  nothing,  absolutely  no  sound 
from  the  receiver,  I  figured  the  headphones 
had  gone  sour.  I  unplugged  the  phones  and 
still  heard  nothing,  I  thought  the  830S  had 
"bought  the  farm'1  for  sure.  1  could  see  my- 
lelf  packing  it  into  the  box  and  shipping  it  off 
to  W6  land  for  repairs. 

Since  the  window  in  my  shack  is  in  the 
back,  as  I  looked  at  the  receiver  I  noticed 
light,  and  it  was  getting  brighter.  Now,  at  2 
a.m.  it  just  isn't  natural  to  see  light  out  in  my 
back  yard.  Two  steps  took  me  to  the  window, 
where  E  damn  near  had  an  embolism!  Look- 
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ing  straight  out  into  the  field  and  directly  over 
the  tops  of  the  big  pines  that  border  the  field,  I 
saw  a  large  object  hovering  and  lighting  up 
the  entire  area.  As  I  looked,  a  row  of  Lights 
came  on  and  were  directed  downward,  and  a 
strange  craft  began  to  descend  to  the  middle 
of  the  field. 


"All  of  a  sudden, 
the  band  went  dead. " 


I  stood  frozen  at  the  window.  I  realized 
what  I  was  seeing  could  be  only  one  thing:  a 
flying  saucer,  a  space  ship,  one  of  those 
things  from  outer  space  that  the  long-hair 
weirdos  are  always  seeing — a  UFO  in  my 
back  yard  I 

The  craft  settled  down  and  all  the  lights 
except  for  a  few  directly  facing  me  went  out. 
The  lights  that  remained  gave  off  a  bluish  tint, 
so  1  was  able  to  see  the  entire  craft  without 
difficulty.  My  best  guess  is  that  it  was  75  to 
LOO  feet  wide  and  30  to  40  feet  hieh  above  the 
outrigger-type  legs  that  were  supporting  the 
craft  on  the  ground.  All  I  could  do  was  stare 
out  the  window  wondering  what  the  devil  to 
do  next. 

I  don't  remember  how  long  1  stood  there, 
but  the  receiver  came  back  to  life,  and  I  made 
a  quick  stab  at  turning  down  the  audio  gain. 
When  I  looked  out  the  window  again,  a  sec- 
tion of  the  craft  was  being  lowered  to  the 
ground  and  a  set  of  stairs  telescoped  from  the 
section  to  the  ground.  My  heart  was  pounding 
so  fast  and  I  was  so  scared  that  1  could  do 
nothing  but  watch  as  two  figures  descended 
the  steps  and  stood  looking  directly  at  me. 
The  craft  and  two  figures  were  only  about 
200  feet  from  where  I  stood,  so  I  could  see 
them  clearly.  They  appeared  to  be  of  average 
human  height,  both  rather  slim  and  dressed  in 
black  gowns  that  fit  close  at  the  neck.  Both 
figures  had  white  hair  that  came  down  their 


faces  as  far  as  the  eyebrows— what  we  call 
**  bangs "  on  this  planet. 

Suddenly,  both  figures  bowed  from  the 
waist  in  my  direction.  When  they  straight- 
ened up,  one  of  them  motioned  for  me  to 
come  toward  him. 

Hams  From  Another  Planet 

I'm  sure  some  of  you  would  have  said  at 
this  point,  "Don*t  go  out  there— not  on  your 
life.  Stay  put;  call  the  cops.  Call  the  Air 
Force.  Call  up  all  the  prayers  you  know,  pal, 
because  you're  going  to  need  them,  fast.  * 

I  did  none  of  those  things.  Instead,  I  left  the 
window,  put  on  my  hat  and  coat,  went  out  the 
back  door  and  walked  up  into  the  field  toward 
the  two  figures,  who  were  still  at  the  foot  of 
their  craft,  As  I  approached,  I  noticed  both 
had  normal  faces  and  skin  tone;  in  fact*  one  of 
them  reminded  me  of  an  old  buddy  of  mine. 
When  I  got  within  five  feet  of  them,  one  of 
them  spoke! 

"Greetings.  We  mean  you  no  harm.  We 
come  in  peace.  My  name  is  Douga  and  he  is 
Billo."  The  creature  pointed  to  the  other 
figure. 

My  mouth  was  so  dry  and  1  was  shaking  so 
much  I  could  barelv  stammer,  "How  do  you 
do?" 

Douga,  the  one  who  had  spoken,  had  a  little 
star  on  the  collar  of  his  black  robe,  1  took  him 
to  be  the  numero  uno  creature. 

"We  are  from  the  planet  Prado  in  the 
galaxy  of  Volar,  and  we  have  been  monitor- 
ing your  radio  signals  for  some  time  now/ 
said  Douga.  "We  would  like  to  talk  with  you 
and  learn  many  of  your  customs,  and  perhaps 
you  will  tell  us  what  these  strange  objects  are 
and  what  they  have  to  do  with  your  radio 
signal."  While  Douga  was  talking,  he  point- 
ed towards  the  Rohn  tower  with  the  6-cle- 
ment  Telerex  and  at  the  verticals  and  delta 
loops  and  slopers  that  populated  my  back 
yard. 

"You  mean  the  antennas?"  I  asked,  sort  of 

pointing  to  them  all  with  a  sweep  of  my  arm. 

'Antennas?  Is  that  what  ihey  are  called?" 


LIMITED  ANTENNA  SPACE? 
B  &  W  OFFERS  SIX  SOLUTIONS ! 


cC=D> 


Barker  &  Williamson  offers  six  new  muMiband  trapped 
dipoles  mode  to  fit  in  tess  space  than  conventional  anten- 
nas. You  may  not  have  room  for  that  dream  antenna  farm, 
but  no  tonger  need  limit  your  operating  to  one  or  two 
bonds  These  new  antennas  provide  low  5WR  on  every 
band  making  a  great  companion  for  today's  solid  state  rigs. 

•  Direct  feed  with  52  OHM  Coax 

•  1  KW  CW,  2  KW  PEP  SSB 

•  SO-239  Termination 


MODEL 

BANDS 

LENGTH 

PRICE 

AS-  140 

160,  B0.  40.  20  METERS 

137  Ft 

5129  00 

AXS-  loO 

160,  30  METERS 

96  R 

W00 

AS -60 

80  40,  20  METERS 

78  Ft 

99  00 

AXS  -  60 

&0H  40,  15  METERS 

64  Ft, 

99,00 

AS -40 

40,  20,  15,  10  METERS 

40  Ft 

129.00 

AS    20 

20.  15.  10  METERS 

23  Ft 

99  00 

ADD  $2 00  SHIPPING  A  HANDLING 
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ALL  OUR  PRODUCTS  MADE  IN  US*. 

BARKER  A  WILLIAMSON 

Qualify  Communicaf  ion  Products  Since  1932 
At  your  Distributors.   Write  Of  Call 

10  Canal  Street,  Bristol  PA  19007 

(215)  788-5581 


We  Can't  Keep  It 
Under  Our  Hat... 


So  many  people  have  discovered  our  products 
and  publications  that  we  simple  can't  hide  our 
success  any  longer.  In  fact,  our  commitment  to 
quality  merchandise  and  personalized  service 
has  made  us  one  of  the  worst-kept  secrets  in 
communications  monitoring. 

Explains  Ingrid: 

"/  guess  we're  just  very 

easy  to  get  to  know  m .  /' 
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Write  to  Oept,  A  (or  phone  704-837-9200* 
for  a  tree  catalog  and  sample  issue  of 
Monitoring  Times. 


140  Dog  Branch  Road,  Brasstown,  N.C  28902 


Billo  reached  down  and  removed  a  glowing 
object  from  his  belt,  pointed  it  at  each  of  the 
antennas  and  them  put  it  back  on  his  belt. 

"What  was  that  for?"  I  asked. 

"Don't  be  alarmed,  M  he  said,  "I  was  only 
checking  the  radiation  output.  We  are  ex- 
tremely interested  in  the  design  and  size  of 
these  instruments/ ' 

Douga  asked.  "Would  it  be  possible  for  us 
to  look  at  your  radio  equipment?  We  are  very 
interested  in  what  you  use  to  radiate  such  a 
strong  signal.  We  have  been  monitoring  your 
planet's  signals  for  some  time  now  and  yours 
stands  out  as  one  of  the  strongest  and  most 
consistent." 

Now  I  always  feel  pretty  proud  when  some 
DX  station  gives  me  a  59,  but  when  some 
creature  from  outer  space  tells  me  I  have  a  big 
signal  and  wants  to  look  over  my  antenna 
farm  and  rig ,  thai  *s  a  compliment, 

"Sure/*  I  said,  "come  on  into  the  house 
and  I'll  show  you  my  rig.*  We  walked  to- 
wards the  house,  and  when  we  got  near  the 
100-foot  Rohn  with  the  tribander,  Billo 
looked  up  at  the  beam,  put  his  hand  on  his 
belt,  and  flew  straight  up  in  the  air!  He  hov- 
ered around  the  level  of  the  tribander  and 
examined  the  elements.  When  1  could  talk,  I 
said,  "How  the  devil  does  he  do  thai?*  * 

"Anti-gravitational  thrust/*  Douga  re- 
plied calmly.  "Do  people  on  this  planet  use 
anti-gravitation?" 

"I've  never  even  heard  of  it/'  I  told  him, 
"but  it  would  sure  come  in  handy  working  on 
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antennas."  We  reached  the  back  door  and 
went  into  the  house  and  then  into  the  radio 
shack.  I  don't  have  the  best  shack  in  the 
world,  but  I  do  have  a  TS-830,  an  LAB  linear, 
an  antenna  coupler,  a  keyer,  and  a  few  pieces 
of  2 -meter  gear— not  bad  for  an  old-timer — 
plus  a  nice  operating  chair  and  a  couch  to  grab 
a  nap  on  now  and  then.  All  told,  my  shack  is 
nothing  to  be  ashamed  of. 

I  remembered  my  manners.  "Would  you 
guys  like  a  cup  of  tea?" 

"I  don't  understand,  '  *  said  Douga. 


"100  Watts  into 
the  Mark  V  at  14.2 
MHz  would  radiate 
1,420,000,000  Watts. 


ff 


"It's  a  hot  drink  we  enjoy  on  this  planet. 
Would  you  like  to  try  some?" 

"YesT  thank  you.  May  we  examine  your 
radiator?" 

"Radiator!  What's  that?"  Tasked. 

Douga  pointed  to  the  equipment. 

"Sure/'  I  said,  "help  yourself.  I'll  put 
water  on  for  tea/' 

After  I  put  the  water  on,  I  returned  to  the 
shack  and  found  them  both  talking  in  a 
strange  tongue.  Billo  was  pointing  the  glow- 
ing belt-buckle  at  all  my  gear. 


*  'Jim, ' T  said  Douga  in  English,  *  'how  old  is 
this  equipment?" 

I  was  taken  back  a  little  that  he  knew  my 
name,  since  I  hadn't  given  it  to  him.  "How 
did  you  know  my  name?" 

"As  1  said,  we  have  been  observing  you  for 
some  time.  Are  you  offended  by  my  using 
it?" 

"No,  of  course  not. ' ' 

"How  much  power  do  you  radiate?"  Billo 
asked. 

I  grew  two  feet  taller  as  I  gave  the  answer. 
"I  can  squeeze  out  2  kilowatts  on  SSB  and  1 
kilowatt  on  CW." 

"You  use  CW! "  They  looked  at  one  anoth- 
er in  amazement,  then  smiled.  "Would  you 
have  the  radiator  path  for  this?"  asked  Dou- 
ga- 

"What's  thai?  I  don't  understand  radiator 

path/" 

"It's  the  electronic  sequence  of  the  equip- 
ment, or  how  it  actually  works." 

I  thought  for  a  moment.  "Do  you  mean  the 
schematic?  *  * 

"Schematic?  We  do  not  know  that  term  but 
perhaps  if  I  could  show  you . .  / '  He  pointed  to 
the  pencil  and  paper  on  the  desk. 

"Help  yourself,"  I  said. 

Douga  only  had  to  draw  a  few  lines  before  I 
knew  what  he  wanted.  He  was  drawing  the 
output  circuit  showing  a  coil,  capacitors,  and 
some  strange  symbols  I  had  never  seen  be- 
fore. I  opened  the  filing  cabinet  and  took  out 
the  Kenwood  manual  for  the  330,  opened  up 
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to  the  double-page  schematic,  and  laid  it  on 
the  table, 

Billo  immediately  pointed  his  glowing 
buckle  at  itT  and  the  two  of  them  started  chat- 
tering in  that  strange  language  again. 

The  tea  kettle  burst  into  song,  so  I  headed 
for  the  kitchen  while  they  were  looking  at  the 
830  schematic.  When  I  returned  with  a  tray 
and  three  cups  of  tea,  we  all  sat  down  and  I 
watched  their  faces  as  they  tasted  the  tea. 
Both  of  them  seemed  to  be  delighted  with  the 
taste. 

"What  is  this  called?"  Douga  asked. 

"It's  tea.  It  comes  from  Asia.  Do  you  know 
where  that  is?" 

Both  shook  their  heads.  "Point  to  Asia/ 
Billo  saidt  indicating  the  Great  Circle  map  on 
the  wall. 

I  put  my  finger  on  India,  and  they  both 
nodded  their  heads.  "We  know  that  part  of 
your  planet/1  Billo  replied. 

Douga  pointed  to  the  830  and  the  L4B.  "Is 
this  the  latest  in  your  technology?  What  pow- 
er do  you  run?" 

"The  exciter,  the  830,  puts  out  about  100 
Wattst  and  the  amplifier  somewhere  near  2 
kW  SSB/  1  got  up  the  courage  to  ask  the 
question  that  was  really  on  my  mind.  *  "By  the 
way,  what  are  you  two  up  to?  It's  not  every 
day  one  gets  visitors  from  another  galaxy. 
Are  you  guys  planning  on  taking  over?" 

"Oh,  no"  was  the  reply,  "We  are  doing 
nothing  but  observing  your  culture  and  tech- 
nological status  and  comparing  them  to 


M 
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ours 

"What  have  you  found  in  regards  to  ra- 
dio?" I  asked. 

"We  hope  you  are  not  offended," 
Douga  said  politely,  pointing  to  my  rig. 
"This  technology  is  75  to  100  years  behind 
ours. 

"I  don't  understand,'  1  said,  "this  is  a 
late- model  solid-state  transceiver.  It's  the 
state  of  the  art,  What  do  you  guys  have  that*s 
so  superior?" 

Douga  finished  his  tea,  set  the  cup  and 
saucer  down,  and  looked  and  Billo,  who  nod- 
ded his  head  and  smiled. 

Jim.  your  type  of  radio  technology  is 
based  on  the  scientific  principle  that  radio 
waves  are  generated  in  the  transmitter  section 
and  then  coupled  into  an  antenna  where  they 
are  radiated  into  space.  If  you  remember  the 
old  theory  of  dropping  a  stone  into  a  body  of 
water  and  seeing  die  rings  or  circles  spread- 
ing out  from  the  point  of  entry,  these  rings 
spread  outward  to  infinity  and  are  supported 
or  strengthened  by  additional  rings  caused  by 
more  stones  being  dropped  into  the  water  or 
some  type  of  a  wave  generator. " 

"I  know  that  theory,  and  it  works,  It's  the 
basis  for  how  radio  signals  go  out  from  the 
antenna  and  are  picked  up  all  over  the 
world/1 1  replied. 

"True,  the  old  ones  on  our  planet  have 
recorded  this  type  of  radio  technology,  but 
that  was  many  years  ago.  Have  you  no  knowl- 
edge of  ART?" 

"ART?  What's  that?" 

"It's  Additive  Radiation  Technology,  and 
it's  the  basis  for  our  communication  technol- 
ogy." 
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me  more. 

"Well,  to  put  it  into  the  simplest  terms, 
when  we  radiate  a  radio  signal  with  our 
equipment,  the  radiated  waves,  as  they  leave 

the  antenna,  arc  increased  in  intensity  by  the 
Henna  action  of  the  Wallo  gate.  In  other 
words,  as  the  signal  is  radiated  into  space,  the 
speed  of  transmitted  waves  is  varied  so  that 
one  wave  catches  up  with  the  preceding  wave 
and  makes  it  stronger.  When  all  the  waves 
reach  the  first  wave,  you  have  a  tremendous 
signal  going  forward  into  space. 


"This  technology 

is  75  to  1 00  years 

behind  ours. " 


"You  must  understand  that  the  first  wave 
generated  travels  at  the  speed  of  light,  or 
186,000  miles  per  second;  in  order  for  the 
succeeding  generated  waves  to  catch  up  to  it, 
we  vary  the  speed  of  the  following  waves  up 
to  one  million  miles  per  second  so  that  each 
wave  catches  up  with  the  one  ahead  of  it  and 
increases  the  master  wave  strength.  Do  you 
understand  what  I  am  saying?" 

I  really  didn't  know  what  the  heck  Douga 
was  talking  about  but  I  wanted  him  to  go  on, 
so  I  said,  "Oh,  yes,  I  follow  you." 

He  continued,  "Yon  can  see  that  if  a  small 
amount  of  radio  signal  is  generated,  say  on  30 
MHz,  you  have  30  million  cycles  generated 
per  second,  and  if  every  cycle  adds  to  the 
strength  of  the  first  one,  even  by  a  small 
amount,  the  increase  in  signal  strength  is  phe- 
nomenal ,  For  example,  let's  take  a  generated 
signal  of  1  / 1000  of  a  Watt  at  30  MHz,  okay?' ' 

"I  follow  you,  go  on." 

"If  each  following  cycle,  and  there  are  30 
million  of  them,  adds  its  1/1000  of  a  Watt  to 
the  first  cycles,  you* II  have  1/1000  x 
30,000,000.  In  other  words,  a  combined 
strength  of  30,000  Watts  has  been  added  to 
the  first  cycle  and  that*s  what  hits  the  receiv- 
ing antenna.  Of  course,  this  is  not  possible 
without  the  action  of  the  Wallo  gate,  which 
increases  the  wave  speed  in  such  a  ratio  that 
all  30,000,000  cycles  catch  up  to  the  first 
generated  wave." 

"How  long  have  you  guys  had  this  kind  of 
equipment?"  I  asked. 

"For  at  least  75  years, ' ?  Billo  said. 

"Jim.  there  is  something  else  you  should 
know  about  the  signal/*  said  Douga.  "Once 
you  select  a  frequency,  say  2 1 .250  MHz,  and 
start  to  transmit,  the  Hallis  discriminator  im- 
poses an  absorber  that  is  attached  to  your 
frequency  and  destroys  all  other  signals  that 
come  anywhere  near  21.250  MHz.  This 
means  that  no  other  signal  can  come  within  5 
kHz  or  it  will  be  totally  absorbed  and  dissi- 
pated by  the  action  of  the  Hallis/" 

59  Plus 

"Let  me  get  this  straight,'*  I  said,  "Are 
you  guys  saying  you  have  a  radio  that  takes 
a  1/1000  of  a  Wan  radio  signal  and  boosts 


it  up  to  say  30,000  Watts  out  in  space, 
and  then  by  some  means  prevents  any 
other  signal  from  coming  closer  than  5  kHz 

toil?" 

Yes,  that's  the  basic  performance  of  our 
radio  technology,"  replied  Douga. 

"Have  you  got  one  of  those  radios  on  that 
craft  out  there?" 

"Yes,  we  have.  Would  you  like  to  see  it?r 
asked  Billo. 

"God,  would  I! " 

Douga  said  something  to  Billo  in  that  funny 
language  of  theirs,  and  Billo  left  the  room, 
When  he  came  into  the  shack,  he  had  a  small 
box  about  the  size  of  a  Drake  TR4  in  his  arms. 
He  placed  the  box  on  my  operating  table.  I 
could  see  it  had  three  or  four  dials  on  the  front 
with  four  or  five  knobs  and  a  tube-like  device 
sticking  out  of  the  back. 

"Let  me  show  you  how  this  works,"  said 
Douga.  He  reached  down  and  snapped  on  a 
switch  and  a  window  lit  up  showing  a  digital 
display  and  readout  of  9,500  GHz.  Douga 
touched  another  button  and  the  display 
stopped  at  14. 175  MHz. 

"May  I  attach  your  antenna  to  this?"  he 
asked. 

I  disconnected  a  PL-259  from  the  B/W 
switch  and  passed  him  the  coax,  the  other  end 
of  which  was  connected  to  the  6-element 
Telerex  up  1 10  feet  in  the  air. 

"I  should  mention,"  said  Douga,  "that the 
receiver  signal  goes  through  the  same  process 
as  the  transmitted  signal:  in  other  words,  it  is 
amplified— in  this  case,  14,175,000  times — 
via  the  reverse  Wallo  gate  action , ' ' 

"Of  course,"  I  nodded. 

Douga  stuck  the  PL-259  coax  connector 
somewhere  into  the  back  of  the  box  and 
turned  on  another  switch.  Audio  came  forth 
from  the  box.  It  took  a  few  minutes  to  figure 
out  who  was  talking  to  whom  on  14.175 
MHz,  but  whoever  it  was  had  a  5-9  plus 
signal  and  was  in  the  clear.  The  guy  signed.  It 
was  KH5ZZ  on  Palmyra  signing  with  a  W6, 

"Who  is  he?"  asked  Billo. 

I  explained  that  Palmyra  was  an  island  in 
the  Pacific  and  that  it  was  a  long  ways  off  and 

goodDX. 

I  pointed  towards  the  box, "Is  there  any 
way  I  can  use  that  thing  to  talk  to  that  KH5?" 

"Oh,  yes,  it's  very  easy.  AH  we  need  to  do 
is  plug  in  the  mike." 

1  passed  him  the  D 104,  and  he  plugged  it  in 
and  passed  me  the  mike.  "Go  ahead,  call 
him,"  he  said. 

"KH5ZZ,  KH5ZZ,  this  is  W1ROM,  do 
you  copy?" 

"W1ROM,  this  is  KH5ZZ.  Good  morn- 
ing, old  man,  you  have  the  strongest  signal  1 
have  ever  heard  from  the  states.  In  fact,  you 
have  pegged  my  S-meter.  Are  you  really  a 
W 1?  W 1  ROM  from  KH5ZZ. ' ■ 

I  went  back  and  to  the  KH5  and  assured  him 
1  was  a  W1  and  gave  him  a  line  of  talk  Like 
conditions  were  super  between  us  and  there 
was  a  window  opened  between  its.  I  couldn't 
tell  the  guy  what  was  really  going  on;  he 
would  have  though  I  was  off  resonance. 

"My  God  f  *  *  I  said  to  the  two  guys  with  me, 
"this  is  great.  I  would  love  to  have  this  thing 
for  a  while," 


Douga  looked  at  Billo  for  a  moment,  then 
he  said.  *  "It's  yours,  Jim.  You  may  have  it  for 
one  year,  and  then  we  will  return  and  visit 
you  again," 

"You're  kidding!" 

*lNo.  It's  yours.  Let  us  show  you  a  few 
more  operating  points.*  They  went  on  to 
explain  that  the  output  of  the  830  could  be 
connected  into  the  Starbeam  Mark  Vt  as  they 
called  it,  and  explained  chat  whatever  was  put 
in,  depending  on  the  power  and  frequency, 
the  results  would  be  the  power  times  the 
cycles  per  second  and  that  reasonable  caution 
should  be  exercised.  They  went  on  to  say 
that,  for  example,  if  I  put  100  Watts  into  the 
Mark  V  at  14.200  MHz,  I  would  radiate  100 
x  14,200,000  or  1,420,000,000  Watts  on 
that  frequency  only.  They  cautioned  that  this 
amount  of  power  could  burn  out  most  radio 
receivers. 

I  asked  where  the  power  cord  was,  and 
they  said  the  radio  had  an  internal  atomic 
power  source  that  would  last  for  at  Least 
1 .000.000  operating  hours. 

"We  ask  two  things  in  return,  Jim/  said 
Douga. 

"Name  them,1'  I  said. 

"We  want  to  hold  a  monthly  meeting  with 
you  on  9,555  GHz,  You  can  do  this  by  dial- 
ing up  the  frequency  like  this,  and  you  can 
use  any  antenna  because  the  circuit  in  the 
Mark  V  will  automatically  adjust  for  any 
antenna/' 

They  suggested  the  last  Sunday  in  each 
month  at  23 15Z.  If  anybody  out  there  has  a 
receiver  that  goes  to  9,555  GHz,  you  might 
hear  us  some  Sunday  night. 

"What's  the  other  thing?"  I  asked. 

Douga  looked  a  Billo  and  then  back  to  me. 
"We  would  like  to  take  some  of  your  tea 
backtoPrado." 

"You  got  it/  1  went  into  the  kitchen, 
dumped  what  tea  was  left  in  the  jar,  and  took 
a  full  pound  out  of  the  closet,  I  put  them 
together  in  one  bag  and  went  back  to  the 
shack,  where  I  passed  the  bag  to  Douga. 

"Thank  you,  Jim.  Our  visit  has  been  a 
pleasure/* 

"The  pleasure  is  all  mine,  old  buddy/  1 
replied. 

"Old  buddy?"  said  Billo,  "Are  you  a 
^     '       CBer?" 

"CBer?  Oh,  no!  I  want  no  pan 

of  that  out  fit/ 


"We  Listen  to  them  now  and  then  and  have 

decided  there  is  not  much  in  their  technology 
that  would  interest  us.  It's  time  we  were  leav- 
ing, Jim,"  said  Douga.  "We  appreciate  your 
hospitality,  your  tea,  and  your  explanation  of 
your  fine  rig  here/' 

"We'll  see  you  again,"  added  Billo. 

We  all  shook  hands  after  I  explained  that 
this  was  a  custom  on  Earth  between  friends.  I 
walked  out  to  the  craft  with  them,  and  as  they 
entered,  Douga  looked  buck  and  said,  "Re* 
member  our  schedule  now,  every  last  Sunday 
of  the  month." 

"1  won't  forget.  See  you  later,  fellas." 

Douga  looked  down  at  me  for  a  moment. 
Ti73s/T  be  said  and  smiled.  "I  know  there  is 
no  V  on  it,  Jim,  but  take  care/  He  entered 
the  craft,  the  stairs  went  up,  and  the  door 
closed.  A  row  of  lights  came  on  and  a  hum- 
ming sound  became  more  intense.  I  moved 
back  away  from  the  craft  as  it  started  to  rise 
gradually .  picking  up  speed.  In  a  few  mo- 
ments it  was  out  of  sight* 
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1  came  back  into  the  house  and  into  the 
shack.  The  black  box  was  still  there,  but  for 
some  reason  I  didn't  expect  it  to  be.  It  was 
now  close  to  5  a.m.,  so  I  went  back  to  bed.  At 
6:30.  the  XYL  woke  mc,  and  I  dressed  for 
breakfast  and  got  readv  for  work.  She  men- 
tioned  that  she  hadn't  slept  well  and  had 
crazy  dreams  about  strange  people  out  in  the 
backyard. 

Three  months  have  gone  by  since  that 
memorable  night.  During  that  time  I  connect- 
ed the  Starbeam  into  the  830,  and  you  can 
imagine  the  results*  I  call  any  DX  station  1 
hear,  once,  and  I  am  QRP  into  the  Starbeam. 
I  always  get  59  plus,  and  I  have  worked  all 
countries  on  all  bands.  It  has  gotten  so  it  isn't 
fun  any  more,  except  for  the  last  Sunday  in 
every  month,  of  course. 

During  contact  one  Sunday  not  too  long 
ago,  I  was  saddened  to  hear  from  Douga  and 
Billo  that  they  had  decided  not  to  return  to 
Earth  for  reasons  they  couldn't  explain  to  me 
at  the  time.  They  said  that  the  Starbeam  was 
mine  to  keep,  and  that  if  I  removed  the  top 
cover  I  would  find  a  message  that  would 
interest  me  and  all  other  hams  in  the  world. 

They  asked  one  more  thing  of  me— that  I 

not  reveal  the  message  until  1990,  That  same 

night  my  hands  shook  a  little  as  I  removed  the 

cover  and  saw  the  message  inside.  I  don't 

think  I  should  wait  until  1990 

to  reveal  the  message* , . 
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Jim  Pepper  W6QIF 
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Revisited 


Looking  for  relief  from  power-line  noise? 

Visit  your  local  toy  shop! 


Are  you  plagued  by  power-line  noise  on 
the  low  bands?  Bothered  by  noise  from 
an  unknown  source?  There  is  a  solution  thai 
requires  no  special  tools  or  hard-to-find  ma- 
terials, one  that  could  solve  or  greatly  reduce 
this  noise  and  provide  you  with  a  better  sig- 
nal-to-noisc  ratio— it's  a  loop  antenna  with  an 
innovative  twist , 

Loop  Antennas 

Loop  antennas  are  already  familiar  to  many 
people;  they've  been  used  for  direction 
finding  on-board  ships  and  in  land  stations 
for  many  years.  Their  construction  has 
always  been  rather  complex  involving  the 
use  of  copper  tubing  as  an  electrostat- 
ic shield.  Coax  has  also  been  used  with 
fair  results  1,2,\  Previous  emphasis  has  been 
on  obtaining  a  Figure -eight  pattern  using 
two  nulls,  a  method  that  requires  electrostat- 
ic shielding.  Shielding  the  loop  also  helps 
reduce  rain  static  noise.  In  short,  for  direc- 
tion finding  where  you  need  a  good  null  and 
the  null  direction  must  be  accurate,  shielding 
is  a  definite  requirement.  In  terms  of  noise 
elimination,  a  single  null  is  preferable;  you 


LOOP  PATTERN 


want  to  eliminate  interference  from  one  di- 
rection but  not  reduce  the  signals  from  other 
directions. 

Drawing  on  my  past  experience  of  building 
loop  antennas  for  160m  before  World  War  II 
(I  used  bicycle-wheel  rims— they  were  wood- 
en in  those  days— to  support  the  loop  wires),  I 
began  looking  for  an  easy  way  to  again  do  the 
same  thing.  It  came  to  me  that  a  toy  called  the 
Hula  Hoop  might  be  the  answer:  I  purchased 
two  Hula  Hoops;  one  antenna  I  constructed 
with  an  electrostatic  shield  and  the  other 
without. 

I  made  the  shield  by  wrapping  aluminum 
foil — the  type  used  to  repair  rain  gutters— 
around  the  Hula  Hoop,  leaving  a  gap  ai  the 
top  to  prevent  short-circuiting  the  received 
signal.  It  was  a  difficult  task,  and  the  final 
appearance  wasn't  very  professional.  When  I 
was  finished .  \  compared  the  two  loops  to  see 
how  well  they  rejected  power-line  noise.  The 
rejection  was  about  the  same,  but  signals 
were  slightly  weaker  on  the  shielded  loop, 

Because  it  looked  better  and  gave  a  slightly 
better  performance,  1  decided  to  go  with  the 
unshielded  loop.  Although  it  wasn't  inten- 
tionally designed  to  give  a  single  null,  the 
receiving  pattern  turned  out  to  be  just  that. 
This  was  probably  due  to  the  unbalanced 
coaxial  feed  line. 

I  obtained  the  cardioid  pattern  (Fig.  1) 
from  a  local  broadcast  station  (daytime)  on 


Fig.  /.  The  Hula  Hoop  Loop's  receive  pat- 
tern. 
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Fig.  2,  PVC  adapters  and  a  breakout  box 
make  for  easy  mounting. 


the  upper  end  of  the  band.  Although  the  null 
i*  quite  good,  1  can't  guarantee  the  accuracy 
of  the  null  direction.  This  makes  no  differ- 
ence if  you  are  just  trying  to  null  a  noise 
source. 

When  the  project  was  finished,  I  decided 
to  see  if  any  articles  had  been  written  al- 
ready on  the  subject.  Sure  enough,  I  found 
at  least  one — there  may  be  more,  W5DS 
wrote  an  article  for  QST  ihM  was  published 
during  the  last  sunspot  minimum/  This  arti- 
cle describes  using  a  Hula  Hoop  and  even  the 
same  aluminum  foil  that  1  used.  Foiled 
again, ..but  then  again,  I  decided  not  to  use 
the  foil.  In  addition,  due  to  its  internal  con- 
struction, the  W5DS  loop's  receiving  pattern 
was  the  familiar  figure  eight.  Because  the 
essential  Hula  Hoop  idea  has  already  been 
presented,  we  Ml  have  to  call  this  project 
'The  Hula  Hoop  Loop  Revisited." 

Construction 

Hula  Hoops  are  readily  available  in  toy 
stores.  The  latest  fad  is  to  make  them  look 
like  peppermint  candy— they  even  put  pep- 
permint candy  inside  the  hoop  to  give  the 
proper  smell! 

To  find  the  place  where  the  loop  is  fastened 
together,  remove  the  label;  you'll  find  small 
staples  that  can  easily  be  pried  out  with  a 
sharp  pick*  The  hoop  core  diameter  is  about 
the  right  size  to  fit  into  a  PVC  !/i-inch  end 
adapter.  These  have  threads  on  one  end  and  a 
body  for  the  loop  to  fit  into  on  the  other. 
Using  PVC  cement,  glue  one  of  these 
adapters  ort  each  end  of  the  hoop  (Fig.  2). 
While  you  wait  for  it  to  dry,  prepare  a  single 
gang  electrical  * 'handy  box*  normally  used 
for  wall  switches  by  removing  the  two  end 
knockouts  plus  one  on  the  bottom*  You  must 
also  mount  a  tuning  capacitor  in  the  box.  It 
should  have  a  value  of  about  300  pF  for  the 
160m  band.  You  can  use  an  Arco  303  {65- 
365-pF)  padding  capacitor  if  you  find  one  in 
your  junk  box,  or  use  a  tuning  capacitor  from 
an  old  pocket  transistor  radio.  If  neither  of 
those  is  available,  Circuit  Specialists  in  Ari- 
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Fig,  3~  This  preamplifier  boosts  the  signals  back  to  a  reasonable  level.  It  *s  a  simple  circuit  using 
a  FETin  a  grounded-gate  circuit  that  gives  about  20  dB  of  signal  gain. 


zona  has  tuning  capacitors  in  its  catalog/ 
Naturally,  the  size  of  the  hole  for  mounting 
the  capacitor  depends  on  the  type. 

The  loop  is  now  ready  to  be  mounted 
into  the  box.  Insert  the  ends  into  the  box 
and  secure  the  adapters  with  V^-inch  lock- 
nuts  of  the  type  used  for  electrical  conduit 
installations.  Before  locking  tight,  orient  the 
hoop  so  it's  at  right  angles  to  the  box  top. 
Once  that's  together,  it's  time  to  feed  in 
the  wire. 

Internal  Wiring 

The  wire  used  for  the  loop  should  be 
flexible  but  still  stiff  enough  so  that  it 
won't  buckle  when  pushed  around  the  loop. 
(I  used  #\%  AWG  m u It i- stranded  insulated 
wire.)  If  necessary ,  you  can  use  a  suffer  piece 
of  wire  as  a  fish  line  to  pull  each  loop 
through.  To  prepare  the  wire  for  the  loop, 
cut  a  30-foot  length  and  slowly  start  to  feed 
it  into  the  hoop.  After  the  wire  has  been 
passed  around  three  times,  tape  the  ends 
temporarily  to  the  outside  of  the  Hula  Hoop, 
Next,  pass  around  another  single  turn  of  wire 
10-feet  in  length,  creating  a  one-turn  loop. 
The  one-turn  loop  will  be  connected  to  the 
coax,  Now  mount  the  capacitor  and  connect 
the  ends  of  the  three-turn  1  oop  to  the  rotor  and 
stator.  Make  sure  that  the  rotor  is  not  ground- 
ed to  the  box;  if  it  is,  you'll  have  to  insulate 
the  shaft. 

Before  the  coax  is  connected,  the  mast 
that  will  support  the  loop  must  be  mounted. 
(The  mast  should  not  be  metallic— a  length 
of  heavy-duty  PVC  can  be  used  for  this 
purpose.)  If  you  do  use  PVC,  I  suggest 
a  length  no  longer  than  3  feet.  You  can 
use  metal  pipe  only  it  there  is  an  insulating 
section  between  it  and  the  handy  box.  I've 
found  these  precautions  improve  the  depth  of 
the  null. 

Secure  the  mast  in  the  same  fashion  as  the 
hoop  with  an  end  adapter  and  locknut  Feed 
the  coax  up  through  the  bottom  of  the  mast  or 
through  a  hole  in  the  side  of  it.  Pass  the  coax 
up  the  mast  until  it  reaches  the  box.  Here, 
connect  the  shield  and  inner  conductor  to  the 
one-turn  loop.  Be  sure  that  the  coax  doesn't 
short  out  against  the  box.  Use  tape  or  shrink 
tubing  to  prevent  this  from  happening.  You 
can  now  mount  a  blank  handy-box  cover  to 
the  top  of  the  box  to  complete  the  assembly. 


After  you  check  out  the  loop,  it's  wise  to  seal 
the  cover  and  any  openings  with  silicone 
adhesive. 

Adjustment  and  Operation 

The  antenna  can  now  be  connected  to  a 

receiver  input  for  preliminary  adjustments. 
Select  the  frequency  you  use  most  often  and, 
if  the  noise  source  is  available,  point  the  loop 
to  give  maximum  signal  and  adjust  the  capac- 
itor to  give  maximum  noise.  (I  did  my  prelim- 
inary adjustment  with  the  loop  in  the  shack: 
otherwise,  it  takes  two  people  to  make  this 
adjustment, )  Once  adjusted,  rotate  the  loop  to 
give  minimum  noise.  The  loop  should  be 
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approximately  at  right  angles  to  the  maxi- 
mum position.  Rotate  the  loop  ISO  degrees 
and  only  a  small  dip  will  be  found. 

You'll  immediately  notice  that  the  signals 
on  the  loop  arc  weaker  than  on  the  regular 
receiving  antenna,  but  the  signal-to-noise  ra- 
tio should  be  greatly  improved.  The  band- 
width of  the  loop  is  about  60  kHz,  and  it  will 
receive  signals  across  the  entire  160-meter 
band. 

Preamplifier 

In  order  to  boost  the  signals  back  up  to  a 
reasonable  level,  I  constructed  a  pre-  amplifi- 
er (Fig.  3).  It's  a  simple  circuit  using  a  FET  in 

a  grounded-gate  circuit  that  gives  about  20  dB 
of  signal  gain.  The  preamplifier  is  built  in  a 
metal  box  to  prevent  stray  pickup,  and  it 
includes  the  power  supply.  I  used  coax  fit- 
tings to  bring  in  and  take  out  the  signal.  The 
capacitor  Is  the  same  type  used  for  the  loop 
and  is  peaked  for  maximum  signal •  it  can  also 
be  stagger-tuned  with  the  resonant  frequency 
to  give  a  broader  bandwidth. 


* 


If  you  suffer  from  power-line  noise,  (he  solu- 
tion to  your  problem  may  lie  in  a  simple  Hula 
Hoop. 


Using  the  loop,  I  have  found  that  signals 
that  were  unreadable  because  of  the  power- 
line  noise  are  Q5  with  the  loop*  The  loop 
directivity  has  little  or  no  effect  on  sky-wave 
signals  and  therefore  can  be  set  on  the  noise 
source  and  left  there,  providing  the  noise 
is  always  from  the  same  direction.  This 
project  should  cost  less  than  515*  including 
the  p  ream  p.  [fs  simple  enough  that  no  one 
should  have  difficulty  in  its  construction. 
Although  I  haven't  tried  it,  you  should  also 
be  able  to  use  the  loop  on  75  with  fewer 
turns;  since  there  is  ample  room,  it  can 
possibly  work  on  160  kHz  with  additional 
turns. 

By  the  way,  the  power  company  has  since 
replaced  the  transformer  that  was  causing  my 
noise  problem,  but  there  is  still  some  residual 
noise,  which  is  easily  nulled  out,  ■ 
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R1  27QQY4W 

C1.C3    .001  uF  ceramic 
C2  300  pF  variable 

G4  220  pF  1 6V  electrolytic  272-1 006 

CR1         1N4001  276-1101 

T1  6.3-V  secondary  273-1384 

L1  100-nH  choke  273-102 

L2  10  turns  around 

cold  end  of  Li 
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Irving  M.  Gottlieb  W6HDM 
931  Olive  Sireei 
Menlo  Park  CA  9402$ 


Are  Sine  Waves  Sacred? 

W6HDM  thinks  not  and  gives  a  convincing  argument 

for  abandoning  60-Hz  ac. 


Our  perceptions  of  the  world  around  us* 
naturally  enough,  can  lead  us  to  the  as- 
sumption that  other  formats,  other  proce- 
dures, and  other  viewpoints  than  ours  can 
justifiably  be  relegated  to  oblivion,  deserving 
no  further  consideration.  Take  that  nice  sine 
wave  pictured  in  Fig.  1(a)  that  the  utility 
endeavors  to  pipe  into  our  home  or  work- 
place. Since  Edison's  pioneering  work  in 
power  generation  and  distribution,  virtually 
no  further  protest  has  been  beard  against  the 
use  of  sine  waves  or  ac  in  general.  Of  course. 
Edison— not  withstanding  his  brilliant  record 
as  an  inventor — committed  the  intellectual 
faux  pas  of  rejecting  ac  altogether;  he  didn't 
understand  the  mathematics  involved. 

It  has  been  about  a  century  since  Edison's 
desire  for  dc  was  overruled,  and  the  world 
has  become  crisscrossed  by  a  vast  network  of 
ac  power  lines.  Would  one  dare  suggest,  at 
this  late  date,  that  some  other  waveform  than 
the  sinusoid  might  be  more  suitable  for  the 
transmission,  distribution,  and  consumption 
of  electric  power?  Such,  indeed .  is  the  gist  of 
this  article,  and  the  reader  is  invited  to  judge 
whether  such  a  suggestion  smacks  of  bold- 


ness or  recklessness— or  perhaps  of  some- 
thing in  between. 

At  the  very  outset ,  remember  that  whatever 
beauty  the  sine  wave  was  endowed  with  at  the 
generator  is  generally  conspicuous  by  its  ab- 
sence by  the  time  it  gets  to  your  wall  socket. 
In  many  cases,  it  is  likely  to  resemble  the 
harmonic-  and  transient-ridden  wave  depict- 
ed in  Fig.  1(b)-  This  comes  about  via  thou- 
sands of  SCRs  and  other  solid-state  power 
devices,  motors,  nonlinear  loads,  reactance, 
ares,  sparks  and  fault)  contacts,  storm-in- 
duced currents,  etc.  The  idealized  sine  wave 
of  the  textbooks,  with  only  its  fundamental 
frequency  and  no  transients  or  noise,  is  not 
what  we  plug  into. 

This  situation  is  food  for  thought— if  such  a 
messed-up  former  sine  wave  is  what  we  usu- 
ally get  in  actual  practice*  it  might  indeed  be 
advantageous  to  start  out  with  some  other 
waveform.  Even  assuming  that  another  type 
of  wave  would  also  be  subject  to  the  brutali- 
ties inflicted  on  the  sine  wave,  the  overall 
situation  resulting  just  might  exhibit  some 
desirable  features!  And  if  the  vested  interests 
in  the  status  quo  arc  too  strong  for  a  change  in 

the  way  our 


Fig,  L  The  sine  wave  from  the  utility  is  est  helically  pristine  and 
electrically  "pure,  "  but  alas,  corruption  has  set  in  by  the  time  the 
power  reaches  our  wall  socket, 
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cities  are  powered, 
maybe  our  new 
waveform  can  still 
give  a  good  account 
of  itself  in  isolated 
communities,  on 
shipboard,  or  in 
space  vehicles. 

Admittedly,  fanta- 
sy can  ensue  from 
that  kind  of  thinking. 
It  will  prove  prof- 
itable, however,  to 
bear  in  mind  that 
imaginary  scenarios 
often  are  invested 
with  more  than  a 
mere  modicum  of 
truth.  We  knew  all 


the  time,  did  we  not,  that  Dick  Tracy's  wrist 
transceiver  was  just  around  the  comer?  And 
did  not  the  space  weapons  of  Buck  Rogers 
make  sense  just  because  we  sensed  their  im- 
minent appearance? 

The  nature  of  the  fantasy  in  which  we  will 
immerse  ourselves  here  is  simply  the  pre- 
tense that  Thomas  Edison  mostly  did  get  his 
way  and  that  most  of  present-day  electric- 
power  transmission  and  distribution  isdc  and 
not  ac,  (Surely,  you  will  recall  that  Edison 
did  not  like  ac  because  volts,  Amps,  and 
Watts  often  did  not  add  up  properly  in  a 
distribution  system  when  tallied  with  com- 
mon sense  arithmetic;  and  there  were  others 
accomplished  in  the  electrical  technology  of 
the  day  who  also  frowned  upon  the  violation 
ofOhirTs  'Maw"  in  ac  circuits,) 

So,  here  we  are.  It  is  1986,  and  (we  pre- 
tend) dc  is  the  fashion  of  the  day.  There  is, 
however,  much  ferment  and  controversy  be- 
cause several  of  the  more  progressive  utilities 
have  wired  up  isolated  towns  and  communi- 
ties with  ac  distribution!  They  have  demon- 
strated beyond  reasonable  doubt  that  ac  sys- 
tems are  much  more  flexible  and  versa- 
tile—thanks to  the  use  of  transformers— than 
dc  systems!  Moreover,  by  using  60-Hz  sine- 
wave  generation,  they  have  shown  the  path  to 
greatly-upgraded  industrial  processes  via  the 
induction  motor! 

Whether  formulated  in  so  many  words  or 
not,  the  burning  question  in  our  pretend 
world  is:  What  shall  be  the  future  format  of 
electric  power  distribution,  ac  or  dc?  And  if 
ac,  what  frequency  and  waveform?  It  is  uni- 
versally conceded  that  60-Hz  sine  waves 
make  much  sense,  but  there  are  contenders 
and  lobbies  for  other  ac  parameters,  too. 

In  particular,  a  think  tank  formed  by  a 
group  of  overaged,  unemployed  engineers 
has  advanced  compelling  arguments  for  a 
standardized  generation  and  distribution  for- 
mal using  100-Hz  near-square  or  trapezoidal 
waves.  Inasmuch  as  some  of  these  industry- 
rejects  are  hams,  it  would  behoove  us  to  give 


iheir  theories  due  consideration  (even  if  they 
are  seemingly  on  the  wild  side),  In  so  doing* 
we  will  at  least  be  acting  more  wisely  than  our 
corporations,  which  relegate  engineers  to  the 
scrap  heap  when  the  blush  of  youth  fades 
from  their  cheeks. 

Trapezoids 

A  trapezoidal  waveform  is  advocated  as 
being  invested  with  a  good  blend  of  theoreti- 
cal and  practical  pluses.  Fig.  2  depicts  such  a 
wave,  and  shows  it  to  be  composed  of  the 
fundamental  frequency  plus  two  harmonics, 
3f  and  5f.  This,  of  course,  is  old  hat  to  those 
of  us  acquainted  with  the  Fourier  theorum  of 
wave  composition,  (An  interesting  aside  is 
that  the  fundamental  frequency  has  greater 
amplitude  than  the  composite  trapezoidal 
wave;  this  is  not  a  draftsman's  boo-boo  and 
will  be  dealt  with  later.) 

Right  off  the  bat,  our  curiosity  is  aroused 
with  regard  to  the  trapezoidal  waveform.  If 
one  is  to  go  in  this  direction — toward  harmon- 
ic-rich waves — why  not  just  select  a  nice 
50% -duty-cycle  square  wave  and  be  done 
with  it?  In  answer  to  this  very  natural  ques- 
tion, the  august  body  of  practical  scientists  of 
the  think  tank  replies  that  the  square  wave 
was,  indeed,  their  first  consideration.  It  was, 
however,  quickly  and  clearly  evident  that 
true  square  waves,  or  even  'practical' 
square  waves,  were  possessed  of  two  over- 
whelming disadvantages.  First,  it  would  be 
impractical  to  try  to  generate,  transmit,  and 
distribute  square  waves  because  reactive 
loads  and  stray  reactances  would  play  havoc 
with  the  high-frequency  components  of  such 
waves,  thereby  distorting  their  shape  in  un- 
predictable ways.  Second,  square  waves,  as 
is  shown  in  Fig.  3(a),  contain  numerous  high- 
frequency  harmonics  which  would  create  in- 
terference with  radio,  TV,  and  with  commu- 
nications systems  in  general. 

Assuming  that  the  square  wave  would  be 
otherwise  still  worthy  of  consideration,  Fig. 
3  also  confirms  something  of  relevancy.  This 
is  that  a  near-square  wave  can  be  formed 
from  just  a  few  harmonics.  Thus,  in  Fig*  3(b) 
we  see  a  trapezoidal  wave  essentially  made 
up  of  four  harmonics,  3f,  5ft  7f,  and  9f. 
Instead  of  many  hundreds  or  many  thousands 
of  higher  frequency  components,  this  wave- 
form can  be  tailored  to  carry  no  more  than 
four  or  so.  It  can  be  appreciated  that  if  we 
allowed,  say,  ten  harmonics,  the  waveform 
for  certain  practical  purposes  would  be 
square  but  without  power  to  create  radio  and 
communications  interference.  This*  it  is  con- 
tended, is  a  fortuitous  phenomenon  inasmuch 
as  steep-rise  and  -fall  square  waves  are  not 
practical  to  distribute  and  feed  to  loads  any- 
way. It  is  mie  that  nothing  yet  has  been  cited 
to  justify  consideration  for  such  a  compro- 
mise square  wave.  Accordingly,  let's  see 
what  the  behavior  of  such  a  waveform  might 
be  and  how  it  stacks  up  with  the  sine  wave* 
(And  most  important,  let's  make  the  com- 
parison in  terms  of  things  which  exist  in  actu- 
al practice.) 

New  Waveform  Needs 
A  natural  question  is,  why  the  sudden  inter- 
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Fig.  2.  Trapezoidal  wave  composed  of  just 
three  frequencies.  The  Fourier  theorem  of 
wave  composition  states  (hat  any  wave  max 
be  resolved  into  a  fundamental  frequency  and 
a  number  of  harmonic  frequencies  with  ap- 
propriate phase  and  amplitude  relationships. 


est  in  square-wave  power?  Why  bring  up  a 

non-sinusoidal  waveshape  now?  After  all, 
practical  electrical  technology  has  been  more 
than  three  quarters  of  a  century  in  the  mak- 
ing. Surely  the  virtues  of  other  than  sine 
waves  would  not  have  escaped  consideration 
during  this  long  evolutionary  period. 

Indeed,  the  knowledge  was  there,  even  at 
the  turn  of  the  century.  However,  two  things 
were  lacking  until  relatively  recently.  First, 
the  need  for  a  better  waveshape  did  not  mani- 
fest itself  for  a  long  time.  As  long  as  the 
primary  type  of  load  was  incandescent  light- 
ing and  the  user  of  electric  power  received  a 
fairly  good  sine  wave,  no  case  could  be  made 
for  another  waveform.  Second,  the  process- 
ing equipment  for  forming  and  transmitting 
near-square  waves  evolved  with  the  advent  of 
semiconductor  power  devices,  especially  the 
SCR.  Previous  methods  for  doing  this  were 
neither  economically  nor  technologically 
suitable.  Also,  earlier  core  materials  would 
have  exhibited  objectionable  losses  if  subject- 
ed to  low  audio  frequencies  residing  in  a 
trapezoidal  wave.  Today,  however,  trans- 
formers are  both  feasible  and  cost-effective 
for  manipulating  lGO-Hz  trapezoidal- wave 
power. 

Admittedly,  if  your  utility  suddenly 
switched  over  to  100-Hz  trapezoidal  power, 
there  would  be  some  difficulties,  perhaps 
even  some  malpractice  suits!  For  one  thing, 
electric  clocks  would  run  too  fast,  by  the  ratio 
of  100:60,  So,  too.  would  all  60- Hz  induction 
motors.  (This  might  cause  your  washing  ma- 
chine or  dishwasher  to  work  better  than  ever, 
but  I  will  not  belabor  this  point!)  Note,  how- 
ever, that  the  motors  overspeed  because  of 
the  postulated  100-Hz  line  frequency,  not 
because  of  the  new  waveshape. 

This  gets  us  into  an  interesting  topic— the 
behavior  of  motors  on  non-sinusoidal  waves. 
Fortunately,  a  good  deal  of  practical  experi- 
ence has  been  accrued  in  this  area  because  of 
the  electronic  generation  of  square  waves. 
The  simple  saturable-core,  two-transistor  in- 
verter is  a  classical  example  of  a  square-wave 
power  source.  Also,  SCRs  have  been  much 
used  in  higher-power  versions.  There  is 
much  interest  right  now  in  motor  operation 
from  inverters  because  of  solar-  and  wind* 
powered  units  for  homes  (as  shown  in  Fig.  4), 
Here,  again,  we  find  ourselves  in  a  situation 
which  did  not  exist  to  any  great  extent  until 
the  commercialization  of  solid-state  power 
devices. 

There  are  several  reasons  why  100  rather 


than  60  Hz  is  suggested  for  trapezoidal -wave 
power.  Many  feel  dial  60  Hz  is  marginal  with 
respect  to  eye  fatigue  from  flicker.  This  is 
especially  true  for  fluorescent  illumination— 
ask  any  draftsman!  100  Hz  would  blend  in 
nicely  with  the  metric  system.  And,  with  100- 
Hz  distribution  systems,  worthwhile  savings 
would  be  realized  in  the  size  and  cost  of 
transformers. 

Waveform  Character 

Although  most  of  us  are  vague  as  to  where 
or  when  we  absorbed  the  information,  we 
know  that  the  peak  value  of  the  sine  wave  is 
not  very  useful  beyond  its  capacity  to  break 
down  insulation.  (A  couple  of  exceptions  are 
in  the  development  of  high  voltage  in  voltage- 
multiplying  rectifier  circuits  and  in  the  turn- 
on  impulse  of  fluorescent  lamps,)  What  gen- 
erally gets  the  job  done  in  electrical  loads  is 
the  rms  value  of  the  sine  wave,  and  this  is 
only  approximately  70%  of  the  peak  value.  In 
motors  and  in  other  electromagnetic  devices, 
usefulness  of  the  peak  is  even  Jess  because  it 
is  the  average  value  that  does  the  work.  The 
average  value  of  the  sine  wave  is  only  about 
64%  of  the  peak  value.  In  sharp  contrast,  the 
peak,  rms,  and  average  values  of  a  square 
wave  are  the  same!  For  practical  purposes, 
this  remains  true  for  a  trapezoidal  wave  with 
about  seven  or  more  harmonics. 

It  is  easy  enough  to  see  that  the  trapezoidal 
wave  has  some  of  the  desirable  features  of 
square  waves,  and  without  the  interference^ 
prone  higher  harmonics.  And  it  certainly  is 
going  to  be  kinder  to  transformer  and  motor 
insulation,  to  rectifiers,  and  to  filter  capaci- 
tors than  sine  waves!  Also,  certain  instru- 
mentation and  computations  could  be  less 
confusing  with  trapezoidal  than  with  sine 
waves. 

The  close  resemblance  to,  and  the  easy 
derivation  from  square  waves  suggests  that 
the  low-level  manipulation  of  trapezoidal 
waves  can  be  accomplished  readily  with  digi- 
tal-logic circuitry.  Such  manipulation  can  in- 
clude power-factor  correction  and  the  gener- 
ation of  polyphase  formats.  These  and  other 
techniques  stem  from  the  precision  of  logic 
circuits  in  timing  applications. 

One  reason  that  the  trapezoidal  wave  tends 
to  be  benign  to  apparatus  originally  intended 
for  sine-wave  operation  is  that  these  wave- 
forms are  not  drastically  different  in  their 
composition;  neither  has  any  dc  component 
or  even-harmonic  energy;  actually,  the  har- 
monic constituency  of  the '  'wall-socket"  sine 
wave  and  the  limited-harmonic  trapezoidal 
wave  can  be  surprisingly  similar.  By  appro- 
priately tailoring  the  amplitudes  and  phases 
of  some  wall-socket  sine  waves,  you  could 
form  a  trapezoidal -like  waveform.  (In  other 
words,  what  started  out  as  a  pure  sine  wave 
reaches  us  quite  distorted  with  third,  fifth, 
and  higher  harmonics.)  From  the  use  of  solid- 
state  inverters,  we  know  that  many  kinds  of 
electrical  loads  have  been  successfully  oper- 
ated from  square  waves.  It  would  be  natural 
to  anticipate  even  better  results  from  trape- 
zoidal-wave power. 

Note  from  Fig.  2  that  the  sine- wave  com- 
ponent of  a  square  or  trapezoidal  wave  actual* 
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ly  has  a  higher  peak  value  than  the  composite 
wave  itself.  This,  of  course,  is  not  visible  on 
an  oscilloscope,  which  shows  only  the  enve- 
lope of  ihe  composite  wave.  One  must  per- 
form a  Fourier  analysis  or  plot  the  graphical 
composition  of  the  harmonics  to  appreci- 
ate this. 

Now,  it  appears  that  because  the  peak  of  the 
sine- wave  fundamental  is  considerably 
greater  than  that  of  the  composite  square 
wave,  the  rms  value  of  the  sine  wave  is 
greater  than  that  of  the  composite  square 
wave.  11iist  however,  is  not  so.  Actually,  it 
turns  out  thai  the  rms  value  of  the  fundamen- 
tal sine  wave  is  about  ten  percent  less  than  the 
rms  value  of  the  composite  square  wave  of 
which  it  is  a  pan.  What  this  means  is  that  a 
square  wave  should  have  an  rms  value  ten 
percent  greater  than  the  rated  rms  sine-wave 
voltage  stamped  on  the  nameplate  of  the 
motor. 

Although  no  mathematics  was  used  in 
arriving  at  this  conclusion,  it  naturally 
follows  from  the  Fourier  theorem  and  from 
the  relationships  of  peak  and  rms  voltages 
in  waveforms.  It  is  well  known,  how- 
ever, that  inverters  used  for  driving  mo- 
tors often  do  not  impress  1 10%  of  rated  sine- 
wave  voltage  on  the  motor:  indeed,  it  is 
more  like  90%  in  practice.  The  reason  for 
this  is  that  many  motors  would  develop  ex- 
cessive temperature  rise  from  a  1 10%  square 
wave  due  to  increased  tosses  from  eddy 
currents  and  hysteresis.  For,  even  though 
the  inductance  of  the  motor  or  of  an  exter- 
nal inductor  strips  higher  harmonics  from 
the  current  waveform,  these  harmonics  in 
the  voltage  waveform  still  can  cause  added 
dissipation  in  the  motor.  It  is  not  difficult 
to  design  the  motor  to  minimize  such  losses, 
but  as  we  know,  most  60-Hz  motors  were 
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not  envisaged  for  use  with  a  square-wave 
source. 

When  the  driving  voltage  has  the  nature  of 
the  trapezoidal  waveform  advocated,  it  is 
found  that  motor  Losses  are  less  than  when 
operating  from  a  square- wave  source.  Ac* 
cordingly,  it  will  be  found  that  100%  of  the 
sine-wave  rated  voltage  can  be  applied.  (Inci- 
dentally, many  of  the  "true"  mis  digital  mul- 
timeters are  just  what  the  doctor  ordered  for 
measuring  the  rms  value  of  low-frequency 
trapezoidal  waves! ) 

Recapitulating,  ac  motors  driven  from  a 
trapezoidal-wave  source  tend  to  develop 
near-optimum  performance-  This  is  because 
either  self- inductance  or  external  inductance 
causes  the  torque-developing  motor  current 
to  be  nearly  sinusoidal,  and  because  the 
trapezoidal  voltage  waveform  is  devoid  of 
the  higher  harmonics  present  in  a  square 
wave.  It  is,  of  course,  true  that  the  strong 
third,  fifth,  and  seventh  harmonics  in  a  trape- 
zoidal wave  still  can  degrade  the  efficiency  of 
the  motor:  practical  experience  seems  to  indi- 
cate that  most  60-Hz  motors  don't  fare  too 
badly. 

Interference 

It  is  common  knowledge  that  a  pure  sine 
wave  contains  no  harmonic  frequencies 
above  the  fundamental  and  is,  therefore,  un- 
likely to  interfere  with  radio- frequency  sys- 
tems. It  is  also  recognized  that  the  ideal 
square  wave  is  capable  of  providing  a  spec- 
trum of  harmonic  frequencies  covering  ail 
communications  services  from  low-frequen- 
cy systems  to  millimeter  equipment.  Indeed, 
even  the  ordinarily-encountered,  "practi- 
cal" square  waves,  such  as  are  produced  in 
switching  power  supplies,  can  blanket  many 
communications  bands  with  severe  noise  in- 
terference. This  sug- 
gests that  sine  waves 
are  the  good  guys 
and  square  waves 
are  the  bad  guys. 
However,  it  has  been 
pointed  out  already 
that  the  nice  sine 
wave  is  a  textbook 
entity  not  too  often 
encountered  at  the 
wall  socket.  The  dis- 
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tortions  that  characterize  the  voltage  and  cur- 
rent waveforms  of  utility  power  as  well  as  the 
transients  and  noise  that  come  along  for  the 
ride  create  numerous  problems  in  communi- 
cations gear  and  in  computer  equipment. 

Inasmuch  as  the  practical  sine  wave  has 
tarnished  credentials  and  the  practical  square 
wave  never  had  any,  the  trapezoidal  wave 
with  a  few  allowed  harmonics  begins  to  ap- 
pear Ui  a  more  favorable  light.  It  remains  to 
be  shown  that  such  a  wave  is  at  least  as 
satisfactory  as  the  sine  wave  for  power  pur- 
poses, To  be  sure,  it  will  also  be  messed  up  at 
the  wall  socket.  However,  such  a  wave  might 
be  easier  to  clean  up  than  a  transient-laden 
sine  wave.  This  is  because  its  nearly  flat  lop 
would  allow  more  effective  use  of  transient- 
clipping  devices  such  as  back-to-back  zeners, 
MOVs,  or  similar  devices.  Interesting*  too, 
is  the  fact  that  a  little  rudimentary  filtering 
imparted  to  a  trapezoidal  wave  readily  yields 
a  near  sine  wave  of  better  quality  than  we  are 
accustomed  to  monitor  now  at  our  wall 
sockets! 

Electric  Shock  Hazard 

Tissue  damage  and  heart  fibril  kit  ion  are 
very  much  a  product  of  the  amount  of  current 
passing  through  the  body.  At  moderate 
voltages— those  likely  to  be  encountered  at 
home  or  at  work.  i.e..  120  or  240  vohs— the 
initial  contact  resistance  of  the  skin  figures 
predominantly  as  the  current-limiting  mecha- 
nism in  most  accidental  contacts  with  the 
power  line.  If  you  are  destined  to  be  shocked 
by  a  1 20- volt  line,  it  would  be  better,  other 
things  being  equal  *  to  be  subjected  to  a  trape- 
zoidal wave  than  a  sine  wave.  The  reason  is 
that  the  peak  voltage  of  the  sine-wave  line  is 
about  170  volts  compared  to  the  approxi- 
mately 120  volts  of  the  trapezoidal  line.  It  is 
likely  that  170  volts  will  establish  a  lower 
resistance  contact  with  the  skin  than  120 
volts,  at  least  during  brief  accidental  shocks. 
Although  we  are  in  a  somewhat  controversial 
area  here,  it  does  appear  that  the  high  peak  of 
the  sine  wave  increases  the  danger  from  a 
momentary  shock. 

Corona 

A  considerable  power  loss  occurs  in  high- 
voltage  transmission  lines  due  to  ionization  of 
the  air  or  corona.  Among  other  parameters. 
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Fig.  3.  The  harmonic  spectra  of  square  and  trapezoidal  waves,  (a) 
Harmonics  in  a  square  wave— the  harmonic  frequencies  go  on  forever 
(or  almost},  (bj  Harmonics  in  a  trapezoidal  wave — a  limited  number  of 

harmonics  suffices* 
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Fig-  4*  Trapezoidal  waves  are  readily  obtainable  from  alternate-ener- 
gy systems.  The  square-wave  output  from  inverters  is  easily  modified 
into  the  more  benign  trapezoidal  shape. 
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ASTRON  POWER  SUPPLIES 

►  HEAVY  DUTY  •  HIGH  QUALITY  •  RUGGED  •  RELIABLE 


RS  and  VS  SERIES 
SPECIAL  FEATURES 

•  SOLID  STATE  ELECT  ROM  I  CALL  Y  REGULATED 

•  FOLD-BACK  CURRENT  LIMITING  Prelects  Power  Supply 
from  excessive  current  &  continuous  snorted  output. 

•  CROWBAR  OVER  VOLTAGE  PROTECTION  on  all  Models 
wept  RS-4A. 

•  MAINTAIN  REGULATION  &  LOW  RIPPLE  a!  tow  fine 
input  Voltage 

•  HEAVY  DUTY  HEAT  SINK  •  CHASSIS  MOUNT  FUSE 

•  THREE  CONDUCTOR  POWER  CORD 

•  ONE  YEAR  WARRANTY  •  MADE  IN  U.SA 


PERFORMANCE  SPECIFICATIONS 

•  INPUT  VOLTAGE:  105  - 125  VAC 

•  OUTPUT  VOLTAGE:  13,8  VDC  ±  0,05  Wits 
(JmemaJty  Adjustable:  11-15  VOC) 

«  RIPPLE:  Less  than  5mv  peak  to  peak  [full  load 

&  tour  la) 


MODEL  RS-50A 


RM- A  Series 


MODEL  8M-35A 


RS-A  SERIES 


MODEL  RS  7A 


MODEL  RS-50M 


MODEL  VS-50M 


19"  X  5%  RACK  MOUNT  POWER  SUPPLIES 

Continuous 
Model  Duty  (AMPS) 


RM-35A 


25 


&M-5DA  37 

•  SEPARATE  VOLT  *■  AMP  METERS 

RM-35M  2S 

RM-50M  37 


ICS* 

(AMPS) 

35 
50 

35 
50 


Size  (IN) 
HXWXD 

51/*  ■  19-  12>/= 
5%  *  19  -  12V3 

5%  X  19  x  I2¥r 


Shipping 
IfMfct.) 

38 
50 

38 
50 


MODEL 

RS-4A 
RS-  7A 

RS-7B 

RS-10A 
RS-12A 

RS-20A 

RS-50A 


Continuous 
Duty  (Amps) 

3 

5 
5 

7.5 
9 

16 
25 
37 


ICS* 
(Amps) 

4 

7 

7 

10 
12 
20 
35 
50 


Sin  (IN) 
HxWXO 

3V4  *  6Vi  x  9 

3V-  x  6Vi  x  9 

4  -  7l;      1 0 3 4 

4x7V*x10M 

4Yz  x  6  x  9 

5x9x107? 

5x11  x  11 

6  xi3W  x  11 


Shipping 
Wl  (lbs) 

5 

9 

10 

11 
13 
18 
27 
46 


RS-M  SERIES 


MODEL  RS-35M 


*  Switcha&le  volt  and  Amp  meter 


MODEL 

RS-12M 
RS-2QM 
RS-35M 
RS-50M 


Continuous 
Duty  (Amps) 

9 

16 

25 
37 


ICS* 
(Amps) 

12 
20 
35 
50 


Sin  (IN) 

KiWxD 


4^x8x9 

5x9x  10'/i 

5x11  x  11 

6  x  13V-  x  11 


Shipping 
Wl  (lbs) 

13 

16 

27 
46 


VS-M 


MODEL  VS-20M 


Seperale  Volt  and  Amp  Meters 

Output  Voltage  adjustable  from  2-15  volts 

Current  limit  adjustable  from  1  5  amps  to  Full  Load 


MODEL 

VS-20M 

VS-35M 
VS-50M 


Continuous  Duty 
(Amps) 

TlWDe@1OTDC#5VDC 

16      9     4 

25     15     7 
37     22   10 


ICS* 
(Amps) 
@13.8V 

20 

35 
50 


Slie  (IN) 

NiWxD 

5x9x  101/* 

5x  11  x  11 

6x  13V-  x  11 


Shipping 
Wl  (lbs) 

20 

29 
46 


RS-S  SERIES 


MODEL  RS-12S 


Built  in  speaker 

MODEL 

RS7S 

BS10S 
RS-10L(For  LTRj 

RS-12S 

RS-20S 


Continous 
Duty  (Amps) 

5 
7.5 
7.5 

9 

16 


ICS' 
Amps 

7 

10 

10 

12 

20 


Sin  (IN) 
H  *W*D 

4  x  7%  x  10% 

4  x  7%  x  10% 
4  -9  ■  13 

4ft*  8x9 
Sx9x  lOtt 


Shipping 
Wl  (lbs) 

10 
12 
13 
13 
IS 


corona  loss  is  a  function  of  voltage.  Inasmuch 
as  the  peak  voltage  of  a  sine  wave  is  about 
40%  higher  than  lhat  of  a  trapezoidal  wave 
having  the  same  rms  voltage,  it  would  appear 
that  more  efficient  transmission  of  electric 
power  could  be  expected  with  the  trapezoidal 
than  with  the  sine  wave.  At  the  same  time, 
QRM  from  the  corona  should  also  show  a 
worthwhile  reduction,  A  similar  argument 
prevails  for  the  sparking  and  arcing  across 
leakage  paths  of  high-voltage  insulators:  the 
less  peak  voltage,  the  better. 

Fluorescent  Lamps 

Both  the  use  of  the  trapezoidal  wave  and  an 

increase  in  frequency  to  100  Hz  would  tend  to 
produce  a  steadier  light  from  fluorescent 
lamps,  Some  fluorescent-lamp  circuits  that 
now  operate  from  60-Hz  sine-wave  power 
probably  would  not  start  if  nothing  else  were 
done  but  changing  the  power- line  format  to  a 
trapezoidal  wave.  This  is  because  sufficient 
peak  voltage  would  not  be  available  during 
the  start  phase  of  operation.  Various 
strategems  could  be  used  to  circumvent  or 
overcome  this  malfunction,  however,  Manu- 
facturers would  likely  market  a  special  ballast 
inductor  or  transformer  for  the  purpose,  A 
number  of  purely  electronic  techniques  might 
also  be  employed  in  which  a  momentary  tran- 
sient of  high  voltage  could  be  developed.  In 
any  event,  the  design  of  new  or  replacement 
fixtures  for  accomplishing  the  purpose  would 
not  present  any  severe  technical  or  cost  prob- 
lems. And  once  trapezoidal-wave  power  be- 
came fairly  commonplace,  there  is  little 
doubt  that  the  fluorescent  lamps  themselves 
would  be  optimized  for  reliable  starting  at  the 
lower  peak  voltage  associated  with  the  new 
waveform. 

Trapezoids  and  Dc  Power 

A  wide  spectrum  of  electronic  equipment 
makes  use  of  power  supplies  which  recti- 
fy and  filter  the  ac  from  the  utility.  For  a 
long  time,  virtually  all  such  supplies  used 
an  isolation  or  power  transformer.  In  any 
event,  such  transformers  operate  just  about 
as  well  from  a  trapezoidal  wave  as  from  a 
sine  wave,  although  the  mathematics  of 
design  would  not  be  quite  the  same  if  one 
decided  to  dedicate  the  transformer  for 
a  specific  waveform.  Although  square  waves 
would  introduce  some  problems,  the  trap- 
ezoidal wave  can  be  expected  to  be  com- 
pletely acceptable  to  transformers*  especially 
if  any  reasonable  safety  factor  was  incorpo- 
rated in  the  original  design.  The  design  of 
new  transformers  to  accommodate  the  trape- 
zoidal waveform  certainly  would  present  no 
problems, 

The  rectifier  elements  would  be  spared  the 
necessity  of  being  rated  to  withstand  peak 
voltages  appreciably  higher  than  average  or 
rms,  as  is  the  case  with  sine  waves,  The 
rectifier  elements  4isee"  the  envelope  of  the 
trapezoidal  wave  Just  as  on  the  oscilloscope. 
This  is  fortuitous  because  the  rms,  average, 
and  peak  voltage  in  a  trapezoidal  wave  are 
nearly  identical. 

Note  that  the  high  peak  of  the  fundamental 
component  as  shown  in  Fig.  2  is  not  experi- 
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enced  by  the  rectifier  elements.  As  previous- 
ly stated,  only  the  envelope  of  the  composite 
wave  manifests  itself  insofar  as  peak  voltages 
are  concerned.  Although  this  may  be  of  small 
consequence  in  low-power  equipment,  it  has 
very  favorable  electrical  and  economic  sig- 
nificance in  the  design  of  high-voltage  power 
supplies  which  are  called  upon  to  provide 
appreciable  power  as  well. 

Another  advantage  of  the  trapezoidal  wave 
is  In  the  residual  ripple  following  rectifica- 
tion. Simply  stated,  less  filtering  is  needed 
than  for  sine- wave  operation  of  the  supply. 
And,  unlike  square-wave  operation,  there  is 
much  less  trouble  with  electrolytic  capacitors 
that  do  not  function  well  at  high-ripple  fre- 
quencies. Similarly,  because  there  is  almost 
negligible  harmonic  energy  at  high-ripple 
frequencies,  filter  chokes  can  do  their  job 
without  being  bypassed  for  high  frequencies 
by  stray  capacitance. 

It  may  be  argued  that  some  supplies,  such 
as  voltage  multipliers  which  depend  upon 
peak  voltages  to  develop  their  high  voltage, 
would  not  deliver  expected  voltage.  This  con- 
tention is  valid  for  no  load  or  for  very  light 
load.  But  if  any  appreciable  current  is  re- 
quired, the  improved  regulation  which  will 
result  with  the  trapezoidal  wave  would  be  a 
compelling  feature  (see  Fig,  5).  Regulation  is 
improved  because  there  is  less  "dead  time** 
between  rectified  pulses. 

All  things  considered,  my  proposed  trape- 
zoidal wave  should  be  very  kind  to  electronic 
power  supplies ! 

Trapezoids  and  Electric  Motors 

Square- wave  operation  of  motors  is  a 
mixed  bag.  On  the  one  hand,  induction  and 
synchronous  motors  don't  like  the  square 
waveform;  the  harmonics  therein  contain  in- 
creased eddy-current  and  hysteresis  losses. 
These  harmonics  often  develop  counter- 
torques  that  interfere  with  smooth  operation 
and  sometimes  inhibit  self-starting.  Howev- 
er, the  self-inductance  of  such  motors  often 
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Fig,  5,  Dc  power-supply  behavior  for  sine 
and  trapezoidal  waveforms.  Top:  full-wave 
rectification  with  a  sine-wave.  Center:  full- 
wave  rectification  with  a  trapezoidal  wave. 
Filter  capacitors  have  more  time  to  charge 
and  are  allowed  less  time  to  discharge.  Bot- 
tom: general  form  of  regulation  curves.  Note 
higher  light -load  voltage  for  sine -wave  oper- 
ation—this might  be  of  significance  in  certain 
applications  of  voltage-multiplier  circuits. 
For  most  applications,  the  better  regulation 
of  the  trapezoidal-wave  operation  would  be 
considered  advantageous. 

comes  to  the  rescue  by  attenuating  much  of 
the  harmonic  energy,  thereby  making  the 
waveform  of  the  motor  current  near-sinu- 
soidal, or  approximately  trapezoidal. 
Whether  or  not  adverse  operation  will  be 
experienced  depends  to  a  great  extent  upon 
the  design  and  construction  of  the  motor.  If 
the  self- inductance  is  relatively  high  and  if 
thin  laminations  of  quality -grade  motor  steel 
are  used,  the  motor  is  very  likely  to  start  and 
run  normally.  Also,  it  is  generally  feasible  to 
insert  a  small  inductance  in  series  with  the 
motor  to  provide  the  small  amount  of  filtering 
needed  for  satisfactory  performance,  In  any 
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Fig.  6.  The  rationale  for  trapezoidal-wave  operation  of  ac  motors,  (a)  Setup  for  monitoring 
motor  current  reveals  that  it  tends  to  be  trapezoidal  even  though  square-wave  voltage  is  applied 
to  motor,  (b)  Instead  of  relying  upon  motor  inductance  to  strip  higher  harmonics  from  the 
square  wave,  a  small  external  inductor  can  be  used,  (c)  For  small  ac  motors,  an  Insertion 
low-pass  filter  can  be  a  cost-effective  way  of  ensuring  that  the  motor  actually  *  'sees ' '  a 
near-sinusoidal  or  trapezoidal  wave. 
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event,  it  is  motor  current  that  produces  the 
turning  torque,  not  motor  voltage. 

If,  however,  we  start  out  with  a  trapezoidal 
wave,  the  chances  are  enhanced  that  most 
motors  will  behave  well.  The  third  and  fifth 
harmonics  of  such  a  wave  many  still  interfere 
with  certain  small  motors,  but  here  again  a 
small  inductance  connected  in  the  Line  tends 
to  alleviate  trouble.  Moreover,  with  small 
motors  it  is  cost-effective  to  use  an  L-  or 
pi-section  low-pass  filter  in  the  line  for  even 
better  attenuation  of  harmonic  energy. 

Series  motors,  otherwise  known  as  univer- 
sal or  ac-de  motors,  also  run  well  from  square 
waves  and  may  even  develop  improved 
torque  characteristics.  Sometimes,  depend- 
ing upon  a  number  of  motor-design  features, 
commutation  problems  may  be  experienced 
in  the  form  of  excessive  sparking.  This  can 
usually  be  remedied  by  connect ing  a  capaci- 
tor across  the  armature.  Here  again,  less 
trouble  is  likely  if  one  starts  out  with  a  trape- 
zoidal rather  than  a  good  square  wave.  Added 
insight  into  these  matters  is  provided  by 
Fig.  6. 

The  situation  with  regard  to  the  voltage  that 
should  be  applied  to  a  motor  operating  from 
non-sinusoidal  power  has  already  been  allud- 
ed  to,  Additional  insight  is  readily  attained  by 
consideration  of  the  nature  of  the  good  square 
wave.  One  then  can  closely  approximate  the 
situation  prevailing  for  the  near  square  wave 
or  trapezoidal  wave.  Recall  that  the  rms,  av- 
erage, and  peak  values  of  the  square  wave  are 


one  and  the  same,  and  note  the  fact  that  it  is 
the  sine-wave  fundamental  component  of  the 
square  wave  which  actually  develops  the 
electromagnetic  torque  in  a  motor.  The  har~ 
monies  can  be  considered  to  come  along  for 
the  ride  on  the  impressed  waveform  but  do 
not  figure  prominently  in  motor  operation 
(except  for  the  alluded-to  tendency  to  some- 
what increase  dissipative  losses). 

Conclusion 

This  plain-language  discussion  has  endeav- 
ored to  show  that  a  trapezoidal  wave  with  a 
limited  number  of  harmonics  manifests  the 
salient  advantages  of  both  the  sine  wave  and 
the  square  wave.  At  the  same  time,  the  pro- 
posed trapezoidal  wave  does  not  have  some 
of  the  drawbacks  of  either  sine  or  square 
waves.  In  presenting  the  case  for  trapezoidal 
waves  for  power  lines,  it  was  also  pointed  out 
that  our  present  utility  power  techniques  of- 
ten  fail  to  deliver  a  really  good  sine  wave  at 
the  wall  socket.  This  being  the  situation,  cer- 
tain arguments  for  sine  waves  fall  by  the 
wayside  in  actual  practice. 

It  is  well  known  that  professionals  and  bu- 
reaucrats have  notoriously  missed  the  boat  in 
past  considerations  of  technical  innovations. 
Also,  it  is  a  feather  in  the  ham's  cap  that 
amateur  radio  often  has  been  the  source  of 
new  and  exciting  ideas  that  have  resulted  in 
widespread  implementations  of  them.  This 
being  true,  OM,  would  you  welcome  the 
trapezoid  into  your  ham  shack?  ■ 
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John  M.  Gebuhr  WB0CMC 
2340  Nonk  64  Street 
Omaha  SE 68104 


Transmitter  Hunters:  Here's 
Your  Ammo  For  Tracking 

For  the  serious  competitor — spend  a  few  evenings  with 
a  soldering  iron  and  get  the  jump  on  the  pack. 


A  short  while  ago  the  age  old  pastime  of 
transmitter  hunting  was  revived  here  in 
Omaha.  There  have  been  a  number  of  enthu- 
siastic hunters,  but  they  have  discovered  that 


there  is  a  great  lack  of  decent  direction-find- 
ing equipment. 

There  were  only  two  of  us  who  couid  track 
with  any  ease.  I  had  a  spectrum  analyzer 


Photo  A,  Inside  this  rf-pmofcan  lurks  a  Tempo  S-J  HT. 
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hooked  up  for  mobile  operation  and  Bill 
WA9ASD,  a  transplant  from  Chicago,  used 
to  be  a  very  active  hunter  there,  but  he  had 
become  a  bit  rusty. 

Most  everyone  else  had  thrown  together 
pads,  antennas,  and  other  hurriedly  assem- 
bled paraphernalia  in  anticipation  of  having  a 
good  time.  As  it  turned  out.  everyone  had  a 
lot  of  fun  and  the  equipment  is  improving 
both  in  type  and  application. 

I  quickly  found  that  the  spectrum  analyzer 
is  great  for  getting  to  the  rabbit  fast,  but  is  not 
what  one  would  call  portable.  I  had  visions  of 
carrying  the  inverter  and  a  car  battery  in  a 
backpack,  should  the  rabbit  be  in  the  middle 
of  a  field  somewhere. 

I  did  have  a  Tempo  S-l ,  but  it  did  not  have 
an  S-mctcr,  I  had  gone  over  it  very  carefully 
before  to  see  if  there  was  some  way  to  put  a 
meter  on  it.  The  answer  was  still  no  (at  least 
not  with  just  a  meter  movement).  I  wondered 
how  difficult  it  would  be  to  use  an  external  i-f 
and  meter  circuit  to  do  the  job.  After  a  little 
testing,  I  discovered  that  the  output  of  the 
second  mixer  seemed  to  have  a  very  wide 
dynamic  range.  Looking  at  it  (455  kHz)  on 
the  spectrum  analyzer  and  increasing  the  rf  at 
the  antenna,  the  signal  was  discernible  from 
about  .7  microvolts  and  tracked  linearly  up  to 
about  5,000  microvolts,  nearly  an  80-dB 
range.  5,000  microvolts  was  roughly  the  gain 
compression  point  at  the  output  of  the  mixer 
at  455  kHz,  It  looked  like  a  good  possibility. 

I  tried  several  circuits  to  do  the  job  with 
varying  degrees  of  success.  The  one  that  fi- 
nally worked  was  a  CA3089E  in  a  circuit 
stripped  down  from  its  intended  use.  The  1C 
itself  has  lots  of  gain,  limits  at  about  12  mi- 
crovolts,  and  has  a  metering  pin  that  follows 
input  level  not  quite  logarithmically  from 
about  1  microvolt  up  to  about  3,000  micro- 
volts (about  a  70-dB  range).  The  result  is  the 
circuit  in  Fig.  K  All  of  the  three  models  built 
and  tested  have  a  range  of  0-70  dB  when 
using  a  0-1-milHamp  meter  movement.  So  it 
foliows  that  one  should  need  only  a  single- 
step  50-dB  attenuator  to  give  1 20  dB  of  range. 
This  is,  in  fact,  the  case. 

When  one  is  operating  at  the  high  end  of 


this  range  a  new  set  of  problems  occur— not 
with  the  electronics  but  with  the  plastic  case 
of  the  S-l .  One  just  can't  be  sure  whether  the 
signal  is  coming  from  the  directional  antenna 
or  through  the  case  of  the  radio.  This  is  a 
common  problem  on  any  transmitter  hum. 

Since  the  S-l  is  of  a  modest  size,  it  fits 
easily  into  a  one-gallon  paint  can.  With  the 
paint  buffed  off  of  the  lid  where  it  seals,  and 
off  of  the  bottom  cover  seal,  and  the  can 
soldered  shut  (my  brand  new  paint  can  had  a 
primer  coat  inside  and  the  bottom  was  only  a 
paint  gasket  seal),  I  could  key  up  with  10 
Watts  at  two  inches  from  the  can  and  the  S- 1 
didn't  even  know  it  was  there.  The  rubber 
duck  was  elbowed  over  against  the  S-l  with 
two  BNC  elbows. 

That  was  good  enough  rf  integrity  for  me. 
Maintaining  this  integrity  when  adding  me- 
ters, switches,  and  BNC  connectors  has  to  be 
done  with  some  care  and  forethought-  The 
first  hole  I  drilled  in  the  can  was  for  a  BNC 
soldered  to  the  lid.  1  again  tested  the  rf  in- 
tegrity and  found  that  10  Watts  at  two  inches 
wa&fiili  quieting,  1  put  a  BNC  cap  over  the 
newly  installed  connector  and  was  back  to 
full  integrity,  The  0,5-pF  (or  so)  capacitance 
between  the  BNC's  center  pin  and  free  space 
was  enough  antenna  to  give  a  full  quieting 
signal  with  10  Watts  at  two  inches. 

Next,  the  meter  movement:  I  used  a  dou- 
ble-wall construction  for  this  (see  photos)  and 
a  .001  feedlhrough.  This  passed  the  410 
Watts  at  two  inches' "  test  the  first  time. 

Third  was  a  three-pole,  double-throw  tog- 
gle switch  for  the  50-dB  attenuator  mounted 
next  to  the  BNC  on  the  lid  and  shielded.  The 
center  pole  is  grounded  at  all  three  terminals 
to  prevent  capacitive  coupling  between  In  and 
Out.  A  two-pole  switch  gave  only  41  dB  with 
the  10k  removed  (see  Fig.  2). 

Mounting  the  meter  board,  the  12-V  regu- 
lator, the  9-V  batteries  (explained  later),  the 
power  switch  for  the  metering  circuit,  and 
meter  multiplier  switch  posed  no  problem. 
However,  adding  an  LED  as  a  power-on  indi- 
cator did.  The  capacitance  of  die  metal  in  the 
diode  with  free  space  was  enough  to  fail 
the  *  *  10  Watts  at  two  inches"  test  easily.  Two 
.01  -uF  capacitors  with  very  short  leads  sol- 
dered between  each  LED  lead  and  the  can 
cured  the  Leak . 

I  did  add  one  more  hole  to  the  lid.  I  had 
a  hard  time  hearing  the  S-l  with  the  cover  on 
if  there  was  much  ambient  noise,  even  at  full 
volume.  An  external  speaker  seemed  in 
order, 

I  punched  a  \W  hole  in  the  lid  and  sol- 
dered a  layer  of  copper  window  screen  (about 
1/16"  mesh)  inside  to  reseal  it  for  rf  and 
added  the  speaker,  It  failed  the  "  10  Wans  at 
two  inches* '  test  miserably!  A  second  layer  of 
screen  outside  with  the  center  insulated  by  a 
Teflon"  washer  and  meshed  at  45  degrees  to 
the  original  restored  the  rf  integrity  (see  Fig, 
5)-  The  only  things  left  to  do  were  cosmetic. 
One  may  wonder  why  the  concern  about  rf 
integrity.  If  one  is  certain  that  the  only  rf 
getting  to  the  radio  is  through  the  BNC  con- 
nector on  the  top  of  the  can,  one  can  also  be 
sure  that  the  indications  will  be  solely  those 
coming  in  the  antenna  of  choice. 


Photo  B.  Buff  the  lid  around  the  rim  and  wherever  you  plan  to  solder. 
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Fig.  L  Schematic  diagram. 
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Fig,  2.  Toggle  switch  for  the  50-dB  attenuator. 
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Fig.  3,  Optional  meter  circuit  for  DFing  weak  signals. 


Board  Construction 

Component  layout  is  shown  in  Fig,  6  and 

the  foil -side  positive  is  shown  in  Fig.  7.  The 
two  .  1  -uF  capacitors  and  the  22-uF  capacitor 
must  be  tantalums  to  ensure  that  oscillation 
does  not  occur, 

The  two  if  cans  are  scavenged  from  an  old 
AM  superfoet  transistor  radio  The  transform- 
ers with  the  yellow  core  and  the  white  core 
are  used.  There  will  also  be  a  black-  and  a 
red-core  transformer  that  are  not  used.  One 


of  these  radios  can  be  procured  from  a  friend 
or  neighbor  who  has  an  old  one  (if  you  don't). 
Chances  are  slim  the  transformers  are  bad  if 
the  radio  is  in  good  mechanical  shape. 

When  construction  is  finished,  tune-up  is 
simple.  Tune  the  S- 1  to  a  weak  station  that  is 
just  barely  full  quieting  and  tune  both  trans- 
formers for  a  maximum  meter  reading. 

An  optional  meter  multiplier  circuit  is 
shown  in  Fig.  3  and  is  about  40  dB  full  scale 
in  its  most  sensitive  position.  This  lets  one  get 
a  fix  on  a  weak,  distant  station  more  easily. 
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Photo  C.  Use  a  double  wait  for  the  meter 
mount. 


Photo  D.  A  close-up  look  at  the  circuit  board. 


Photo  E.  Mount  the  subminiature  jack  on  the 

bottom  right  comer  of  the  case. 


The  3,3k  output  resistor  was  changed  to  a 
2.2k  resistor  for  this  circuit. 

A  few  final  thoughts— the  IC  is  designed 
for  about  12V  (8-  i  5  V)  and  current  is  nearly 
constant  at  22  mA  across  the  range.  Perfor- 
mance seems  optimum  at  10.5-14  V,  so  I 
used  a  12  volt  regulator  and  a  pair  of  9-volt 
batteries  in  series.  Total  current  demand  is 
about  23  mA,  so  a  couple  of  the  cheapest 
batteries  should  work  for  2  or  3  hunts.  They 
can  get  pretty  dead  before  the  regulator  drops 
out  and  the  IC  gets  to  its  8-volt  minimum  and 
quits. 

There  is  a  nearly  identical  IC,  which  in 
most  other  applications  is  a  better  chip  but 
has  only  about  30-35  dB  of  range  on  its 
metered  output .  it  is  a  C  A3 1 89  and  should  not 
be  used  in  this  circuit.  1  tried  one  and  found  it 
most  unsatisfactory. 

My  Tempo  S-2  also  has  a  new  jack  on 
its  side  and  the  performance  is  identical 
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except  for  the  antennas  one  must  use. 

The  power  supply  is  shown  in  Fig,  4,  The 
12-V  regulator  can  be  any  one  of  the  78X12 
series,  I  used  an  LM78L12ACH  (TOS  pack- 
age). Note  the  LED  is  in  series  with  Vcc  and 
does  not  draw  any  extra  current. 

Connection  inside  the  S-I  and  3-2  is  as 
follows:  Connect  approximately  5  inches  of 
very  small  coax  (RG-I74  will  do)  to  a  sub- 
miniature  jack.  Mount  the  jack  near  the  cor- 
ner of  the  bevel  in  the  front  of  the  case,  as 
there  is  sufficient  room  for  a  small  jack  here 
but  no  extra  space  (see  Photo  C).  Next,  dress 
the  other  end  of  the  coax  and  connect  as 
shown  in  detail  of  the  S-l  board  (same  on 
S-2).  The  actual  connection  is  the  input  pin  on 
the  ceramic  filter,  A  capacitor  much  larger 
than  47  pF  will  degrade  the  performance  of 
the  S- 1  >  and  less  than  22  pF  won't  couple 
enough  signal  out. 

Disadvantages:  One  has  to  pop  the  lid 
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Fig.  4.  Power  supply. 


Fig,  5.  Two  layers  of  mesh  are  necessary  for 

rf integrity. 


every  time  one  needs  to  adjust  the  S-Ts  con- 
trols or  change  frequency  and  there  is,  of 
course,  no  push-to-talk  operation  while  DF- 
ing.  But,  then,  one  doesn't  need  that  much 
anyway. 

Advantages:  Portable,  very  wide  range 
meter  (70  dB— most  FM  S-meters  have  only  a 
20-30-dB  range  or  one  has  to  guess  at  lights), 
a  cheap  addition  to  an  existing  radio,  and  ir 
will  work  with  any  radio  with  a  455  i-f  and  a 
discrete  mixer, 

A  footnote:  This  circuit  has  been  used  on 
the  ICOM  4 AT.  a  Regency  business-band 
UHF  radio,  and  a  Standard  CI  18.  They  all 
needed  some  isolation  to  work  properly.  In 
all  cases  the  only  convenient  point  to  pick  off 
the  455-kHz  signal  had  sufficient  baseband 
noise  that  the  meter  gave  a  substantial  reading 
even  with  no  signal  input.  The  cure  was  a 
resistor  in  series  with  the  47-pF  capacitor  in 
the  radio.  In  the  Regency,  the  optimum  value 
turned  out  to  be  100k:  in  the  ICOM,  47k;  in 
the  Standard,  10k. 

The  ICOM  has  only  about  50  dB  of  range 
because  it  limits  in  the  IC  at  a  lower  point  than 
in  the  SI.  The  Regency  has  about  the  same 
70-dB  range  as  the  S 1 ,  and  the  Standard  also 
has  about  a  50-dB  range. 

To  fmd  the  proper  value  of  series  resistance 
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Fig.  6,  Component  placement. 
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Fig.  7.  PC  board,  foil  side. 


necessary,  place  a  1 -megohm  pot  in  series 
with  the  47-pF  capacitor.  Adjust  the  pot  until 
the  meter  barely  reads  with  no  signal  input. 
Then  measure  with  an  ohmmeter  and  put  in  a 
fixed  value  as  close  to  the  measured  value  as 
possible.  10%  tolerance  is  sufficient  (52k 
was  measured  on  the  ICOM). 

In  the  ICOM  4AT,  the  47-pF  capacitor  was 
soldered  to  pin  5  of  the  i-f  detector  I C.  In  the 
Regency  and  the  Standard,  the  capacitor  was 
soldered  to  a  similar  point,  Le,,  the  input  of 
the  455 -kHz  ceramic  filter. 

Operation  is  quite  simple.  The  three  con- 
nectors, Ant.,  Spkr. ,  and  i-f,  are  plugged  into 
the  radio  and  the  radio  is  set  inside  the  paint 
can  and  secured  by  a  rubber  band  or  some 
such  means  to  keep  it  from  rattling  around. 
Any  suitable  directional  antenna  is  connected 
to  the  BNC  jack  on  top,  the  0-50-dB  attenua- 
tor is  set  at  0,  the  sensitivity  switch  is  set  at 
4  "Max, ' '  and  the  hunt  begins. 

I  have  found  during  the  several  hunts  I  have 
used  this  system  that  after  nearly  a  full-scale 
reading,  the  sensitivity  switch  can  be  set  to 
"MbT  for  the  rest  of  the  hunt.  Likewise, 
after  the  second  near  full-scale  reading  on 
*Min/*  the50-dB  attenuator  can  be  switched 
in  for  the  remainder  of  the  hunt. 

Between  the  rf  shielding  and  the  simplicity 
of  operation,  the  system's  effectiveness  ap- 
proaches that  of  pseudo-Doppler  systems. 
Especially  for  stomping  through  fields.  I 
have  found  I  can  get  within  7  or  8  feet  of  a 
1  -Watt  transmitter  and  the  needle  barely  pegs 
at  full  attenuation. 
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For  the  experienced  linkerer  or  kit  builder 
it  is  a  two-  or  ihree-evening  project.  For  the 
inexperienced  or  perfectionist,  perhaps  six  or 
eight  evenings.  ■ 


Parts  List 

1  220-pF  ceramic  capacitor  (optional) 

1  1 0-pF  ceramic  capacitor 

1  .04-uF  ceramic  capacitor 

2  .01 -uF  ceramic  capacitors 

2  .1-uF  tantalum  capacitors,  10  V  dc  or 
more 

1  22-uF  tantalum  capacitor,  1 2  V  dc 

2  1 M91 4s 

1  1k  resistor.  1/4  Watt 

1  2.2k  resistor,  1/4  Watt 

1  47k  resistor,  1/4  Watt 

1  6.8k  resistor,  1/4  Watt 

1  CA3089E  (RCA  or  National) 

1  2N2222  Transistor  or  equivalent 

2  455-kHz  i-f  Transformers  (yellow  and/or 
white  core  from  an  old  transistor  radio) 

1  Gallon  paint  can 

1  50-mA  meter  movement 

1  .001  feedthrough 

2  47-Ohm  resistors.  1/4  Watt 
1  1 00-Ohm  resistor,  1  fA  Watt 
1  330-Ohm  resistor;  1  fA  Watt 
1  1 5k  resistor,  1  /4  Watt 

1  Switch  (3PDT) 

2  Switches,  push  on/push  off  (SPOT) 

1  1 2-V  regulator  and  2  9-V  batteries,  or 

1  12-V  Nicket-cadmium  pack  or  gel  cell 
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AMPHENOL  Connectors  &  Adaptors 
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N-fype  Mate  eatte  end 
N-type  Male  cable  end 
UHF  Plug  stiver  plate 
N  plug  ro  UHF  jack 
H  jack  to  UHF  plug 
N-type  Barrel  conn 
*  'Special  fitter  BELDEN  9913  cable, 
US,  Geological  Survey  Maps— 
Complete  fst.J.  Index  in  stock  *  plUB  +' 
COMPLETE  STOCK,  SAME  DAY  SHIPPING 
T7<M  Route  10,  E.  Hanover,  N,J.  07936.  2QV&87-$4?4 


UG*2iD 
"U6-21D 
PL-259 
UG-I46/U 
UG-63/U 
UG-29A 


fc3  TRS-80*  RTTY 


•  ROM- 11  6 

•  RTTY-CW 

•  TRS-80  MOD  lll/IV 

^Trademark  pt  Tandy  Co?  p. 


THE  MARTIN  CO.  (206)653-9596 

P.O.  BOX  982    MARYS VI LIE,  WA  98270 


P/C  Controlled  Radio 

Interface  your  commodore  or  Apple  II  PC  and  Kenwood's 
TS940. 8 11.7 11  or  440  with  COMPRAD  Program  atl  radio 
functions  from  your  PC  Keyboard  Shortwave  listeners: 
Station  selections  with  one  keystroke. 

Two  disk  package  and  manual  $49.95 

(price  Includes  shipping) 
Send  money  orders  ortty  to: 

MISIL  •  50  Notre  Dame  Rd.  •  Bedford,  MA  •  01730 
Available  soon  for  IBM  PC  and  Compatibles      ■*» 


SIGNAL  GENERATORS 


1  *     # 

jm        *  i  * 


Hewlett-Packard  6W  VHF 
Generator,  10-455  MHz 
AM-CW-pulse;  0.1  to  300K 
uv  Built-in  Mtat  calibrator  for 
+/-01%  accuracy; 
16,5x13*21.  &0lbssh, 
Used-checked..    $425.00 


HP-608Ct  similar  to  F"  except  10-480  MHz.  0  1  uv 
to  1  V  output,  and  no  xtat  calibrator,  Used-riparaDie 
with  output $265.00 

HP-606A  Generator,  50  KHz  to  65  MHz  AM-CW  in 
six  bands:  0.1  uv  to  3  V  output  Built-in  xtal  calibrator 
for  +/-1%  accuracy  10.5^19x13.5.  50  lbs  sh. 
Used-crwcksd  ». ,„.. $375.00 


Prices  FOB  Lima.  0.  *  VISA.  MASTERCARD  Accepted. 
Allow  lor  Shipping   *   Send  for  New  FREE  CATALOG  B6 
Address  Dopl.  73    *  Phone   419  ZZ7-6&73 
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TUBES  —  O  VER  2000  TYPES f 
DISCOUNT  PRICES 

Parts,  supplies,  and  literature  for 
tube  type  radios,  Inlcuding  early  and 
hard-to-ftnd  tubes 
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New  20  page  wholesale  catalog  available." 

ANTIQUE  ELECTRONIC  SUPPLY 

£S6W  F*st  St  •T*i«*.  Arizona  852S)  •  (£02j  B9*-9603 


SYNTHESIZED 

SIGNAL  GENERATOR 


MADE  IN 
USA 


MODEL 
SQ100F 

S42995 

delivsred 


•  Covers  100  MHz  to  199.999  MHz  in  1  kHz  steps  with 
thumbwheel  diat  *  Accuracy  *t -  1  pan  per  10  mil- 
lion at  all  frequencies  *  Internal  FM  adjustable  from 
0  to  100  kHz  at  a  1  kHz  rate  •  External  FM  input  ac- 
cepts tones  or  voice  *  Spurs  and  noise  at  least  60  dB 
below  carrier  •  Output  adjustable  from  5-500  mV  at 
50  Ohms  •  Operates  on  12  Vde  ft  Vi  Amp  *  Available 
for  Imfnedfaie  delivery  *  S429.95  delivered  *  Add-on 
accessories  available  to  extend  Iraq  range,  add  infi- 
nite resolution,  AM,  and  a  precision  120  rJB  attenua- 
tor •  Call  or  write  for  details  *  Prione  in  your  order  as 
fast  GOO  shipment. 

VANGUARD  LABS 

196-23  Jamaica  Ave,  Hollls.  NY  11423 
Phone   (718)  46^2720  Mon.-Thurs. 
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Thomas  M.  Milter  WABYKN 
936  Belmont  Ave. 

Mansfield  OH  44906 


What  You  See  Is  Where 

You're  At:  Part  II 


WA8YKN's  universal  digital  frequency  display  stays  on  the  mark 

no  matter  what  your  rig's  mixing  scheme. 


I  was  pleased  with  the  response  to  my  arti- 
cle, ' l  What  You  Sec  Is  Where  You'  re  At '  * 
(73,  July  1985).  There  are  now  quite  a  few 
older  general-coverage  receivers  sporting 
new  digital  frequency  displays,  and  many  of 
you  took  the  time  to  write  to  me* 

Most  of  these  letters  ended  with  something 
like,  "I  wish  it  was  this  easy  to  add  a  dis- 
play to  my  (Kenwood,  Yaesu,  Heath,  etc.).  * 
After  reading  this  recurring  theme  for 
the  umpty-umpth  time*  I  decided  to  design 
a  Mark  II  version  of  the  simple  frequen- 
cy display  that,  while  retaining  the  sim- 
ple programmable  i-f  offset  feature,  would 
be  versatile  enough  to  be  used  with  any 
modem  transceiver.  The  resulting  display 


would  be  totally  universal,  yet  simple  enough 
to  be  attractive  to  the  average  home-brewer. 

th_r 

"Universal"  is  a  pretty  strong  word.  It 
suggests  the  inclusion  of  the  universe.  I  ful- 
ly expect  to  hear  from  a  reader  on  the  fourth 
planet  of  Aldeveron  with  a  Modulated  Neu- 
trino-Beam Transceiver.  (No  doubt  the  dis- 
play would  indicate  quantum  field  intensity,) 
Let  me  say  now  that  I  do  not  have  access  to 
every  rig  ever  designed,  so  there  may  be 
one  somewhere  that  this  frequency  display 
won't  cover.  However.  1  can  think  of  no 
mixing  scheme  to  which  this  display  cannot 
be  adapted. 

If  you  haven't  read  the  article  in  the  July 
issue,  this  is  a  good  lime  to  do  so.  This  dis- 


play is  similar  in  construction  and  theory  of 
operation,  both  of  which  were  explained  in 
detail  in  that  article.  That  display  was  based 
on  the  74196  programmable  counter.  The 
74 196  was  selected  for  its  speed,  which  is  of 
top  concern  when  tracking  the  low-powered 
vfo  of  a  shortwave  receiver  over  a  30-MHz 
range.  Also,  it  is  programmable,  allowing  a 
preset  equal  to  the  i-f  frequency. 

The  74 196,  however,  will  count  only  in  the 
up  direction,  and  as  stated  in  the  article,  can 
be  used  only  on  receivers  in  which  the  vfo 
tunes  in  the  same  direction  as  the  desired 
frequency.  Virtually  all  single-conversion 
shortwave  receivers,  and  even  some  amateur 
transceivers  (such  as  the  Argonaut)  use  this 
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scheme,  and  for  these  rigs  the  display  works 
perfectly. 

Many  other  transceivers  use  a  multiple- 
conversion  design  in  which  the  incoming  sig- 
nal is  premised  using  a  crystal  -control  led  os- 
cillator and  mixer.  The  vfo  always  tunes  over 
the  same  frequency  range  regardless  of  the 
band  being  used.  And  to  complicate  matters, 
the  vfo  usually  tunes  backwards.  In  fact,  on 
some  rigs  the  vfo  will  tune  backwards  on 
some  bands  and  forward  on  others. 

The  vfo  always  starts  with  the  same  fre- 
quency, also,  but  our  amateur  bands  do  not. 
Some  of  them  begin  on  X.OOG  MHz  and  some 
begin  on  X  .500  MHz.  Two  offsets  will  there- 
fore be  required,  just  as  most  analog  dials 
have  two  sets  of  markings.  While  we're  at  it, 
we  should  have  a  way  to  shift  this  offset  by  3 
kHz  to  allow  for  USB  and  LSB  operation. 

The  design  presented  here  overcomes  all 
these  problems.  The  74192  counter  is  used, 
allowing  both  up  and  down  counting,  While 
not  quite  as  fast  as  the  74196,  it  is  adequate 
for  our  needs.  The  multiple  preset  for  the 
100-kHz  and  I -kHz  digits  was  accomplished 
through  the  use  of  74125  instate  buffers, 
which  select  one  of  two  sets  of  DIP  switches 
for  those  digits* 

For  simplicity,  only  the  digits  to  the  right  of 
the  decimal  point  are  displayed.  There  is  no 
need  to  display  the  MHz  digits,  as  we  should 
be  able  to  remember  what  band  we're  on! 

At  this  point  a  problem  surfaced.  I  don't 
own  any  equipment  that  uses  this  mixing 
scheme!  I  discussed  this  with  John  Farmer 
WA8GYP,  who  had  been  the  first  to  evaluate 
the  previous  display.  With  only  moderate 
arm  twisting,  John  offered  his  Yaesu  FT- 
1 0 1 EE  as  a  guinea  pig , 

This  settled,  I  built  the  display  in  a  few 
days,  and  the  following  weekend  journeyed 
to  far-off,  exotic  New  London,  Ohio,  to  try  it 
out.  The  FT- 101  series  has  the  vfo  frequency 
and  13  J  V  dc  available  on  the  accessory 
jack,  so  no  modification  to  the  rig  was  re- 
quired. Everything  worked  as  planned,  and 
John  now  has  the  only  digital  FT-101EE 
in  New  London.  (The  natives  are  suitably 
impressed.) 

Circuit  Details 

Fig.  1  shows  the  count  and  display  logic. 
The  count  input  to  the  first  74192  is  via  S3, 
which  selects  either  up-  or  down-counting 
modes.  The  Carry  and  Borrow  outputs  are 
connected  to  the  up  and  down  inputs  of  the 
next  stage,  and  so  on. 

Resetting  the  counters  by  pulling  pin  11 
low  loads  the  number  present  at  the  preset 
inputs,  pins  15.  L  10,  and  9  (binary  a,  b,  c, 
and  d  respectively).  On  the  digits  requiring 
only  one  preset,  the  number  is  set  directly 
with  DIP  switches-  Those  digits  requiring 
two  presets  use  two  sets  of  DIP  switches, 
each  isolated  via  a  74125  tristate  buffer. 
Switching  the  enable  lines  low  selects  that 
preset,  The  other  set  of  DEP  switches  (its 
buffer  in  the  high-Z  state)  is  ignored. 

The  latch  and  decoder  logic  operates  exact* 
ly  as  in  the  earlier  display-  The  74373s  hap- 
pened to  be  on  hand,  and  each  one  functions 
in  this  circuit  just  like  two  7475  latches.  This 


Photo  A.  Why  is  this  man  smiling?  See  text! 


•  ■■■ 


Fig.  2,  Input  and  control  logic. 


saves  space  and  lowers  the  overall  parts 
count. 

Fig.  2  shows  the  limebase  and  control  logic 
as  well  as  the  vfo-input  circuit.  The  Count. 
Latch,  and  Reset  signals  connect  to  the  appro- 
priate inputs  of  Fig,  1 ,  If  you  look  closely  at 
Photo  B,  you  will  notice  a  5-MHz  crystal  and 
an  extra  7490.  At  the  time,  I  didn't  have  a 
1-MHz  crystal,  so  I  used  the  5- MHz  one  with 
a  divide-by- five  stage  to  produce  the  signal. 

This  worked  for  testing  the  operation  of 
the  display,  but  the  old  FT-243  crystal  drift- 
ed quite  a  bit,  so  ultimately  it  was  replaced 
with  a  quality  1-MHz  crystal  (soldered  in 
place)  and  the  extra  divide-by-five  circuit 
was  disconnected. 

Most  modern  transceivers  have  12  volts 


available  to  power  accessories,  so  the  circuit 
of  Fig.  3  uses  an  LM317  to  reduce  this 
voltage  to  the  regulated  5  volts  required  by 
the  display  ICs,  The  1000-Ohm  pot  (P2)  is 
adjusted  for  5.00  volts  before  the  output  is 
connected  to  the  rest  of  the  display-  TTL  ICs 
do  not  like  overvokage. 

I  recommend  the  use  of  LS  (low-power 
Schottky)  ICs  over  the  standard  TTL  ver- 
sions, Although  functional  ly  identical*  the 
LS  versions  are  slightly  faster  and  draw  only 
a  fourth  the  current  consumed  by  standard 
TTL  ICs.  This  adds  up  to  less  drain  on  the 
power  supply  and  considerably  less  heat 
buildup  inside  the  cabinet,  which  is  a  big  plus 
for  stability. 

When  1  built  this  display,  the  only  74 192s  I 
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Photo  B.  Inside  the  frequency  display.  Plenty  of  room  for  everything.  The  heat  sink  for  the 
regulator  is  mounted  on  the  rear  panel 
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had  on  hand  were  some  old  high-power  ver- 
sions, and  though  they  worked  fine,  they  ran 
very  warm.  In  fact,  I  ended  up  bending  a  strip 
of  thin  sheet  aluminum  to  form  a  U-shaped 
heat  sink,  which  I  bolted  down  across  the 
enlire  row  of  counters.  A  dab  of  white  sili- 
cone grease  on  each  IC  carried  the  heat  away, 
but  the  use  of  74 LSI 92  counters  would  elimi- 
nate the  need  for  such  measures, 

No  pinout  is  given  ^r  the  common-anode 
displays  since  that  varies  with  size  and  manu- 
facture. If  you  purchase  the  seven-segment 
displays  new,  they  will  have  pinout  informa- 
tion with  them.  If  you  use  surplus  "bargain- 
pack'  assortments  (like  I  do),  it  is  a  simple 
matter  to  determine  which  pin  goes  where. 

The  anode  usually  is  connected  to  several 
pins*  easily  found  with  an  ohmmeter.  A  few 
minutes  with  a  dc  source,  a  current-limiting 
resistor,  and  two  clip  leads  will  identify  the 
rest.  A  SL98  bargain  pack  produced  three 
large  (.7")  displays  in  which  all  segments 
worked,  and  a  smaller  { .3 ")  one  which  I  used 
as  the  100- Hz  digit. 

Construction 

I  built  the  frequency  display  on  two  Five- 
inch  square  pieces  of  perforated  Bakelite™, 
one  piece  for  the  timebase  and  the  other  for 
the  count  and  display  logic.  Connections 
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were  made  point  to  point,  using  Radio  Shack 
wire- wrap  wire.  Layout  is  not  particularly 
critical  (see  Photo  B  for  details). 

The  enclosure  was  made  up  from  copper- 
clad  circuit-board  material  soldered  at  the 
seams.  I  bolted  a  V* "  thick  strip  of  aluminum 
to  the  rear  of  the  enclosure  to  act  as  a  heat  sink 
for  the  LM3I7  voltage  regulator,  and  the 
opening  for  the  display  was  cut  with  a  Radio 
Shack  nibbler. 

The  displays  were  mounted  on  a  small 
scrap  of  perfboard  mounted  directly  behind 
the  opening.  I  used  red-tinted  plastic  as  a  Light 
filter-  The  blank  Leader  from  developed 
35-mm  color  negatives  also  works  well  here- 

The  location  of  the  three  switches  will  de- 
pend on  the  mixing  scheme  of  your  transceiv- 
er. In  the  case  of  the  FT- 101 ,  the  vfo  always 
runs  in  the  backwards  direction,  so  the  up- 
down  switch,  S3,  was  mounted  on  the  rear. 
(It  could  be  eliminated  if  you  have  only  one 
application  in  mind.) 

SI  and  S2 .  which  select  the  display  offsets, 
were  mounted  on  the  front  panel  to  the  left  of 
the  readout,  A  piece  of  ^-inch-sheet  alu- 
minum and  two  scrap  angle  braces  bolted 
together  form  the  lid.  Be  sure  to  drill  plenty  of 
ventilation  holes  over  the  regulator  and  the 
10-Ohm  resistors  to  let  the  heat  escape. 

After  painting,  the  switches  can  be  identi- 


fied with  Radio  Shack  rub-on  lettering.  The 
completed  display  measures  1  l,r  wide  by  2" 
high  and  6"  deep  and  is  quite  attractive  with 
the  FT- 101  (see  Photo  C). 

Setup  and  Operation 

The  timebase  oscillator  must  be  adjusted 
carefully  to  1  MHz  if  the  display  is  to  be 
accurate,  Either  a  good  frequency  counter  or 
a  receiver  set  to  WWV  can  be  used,  adjusting 
CI,  the  50-pF  trimmer  capacitor,  for  zero 
beat.  An  oscilloscope  triggered  on  the  Strobe 
signal  (IC  2,  pin  3)  should  display  the  timing 
waveforms  shown  in  Fig.  4. 

With  the  display  operating  but  not  connect- 
ed to  the  transceiver,  the  DIP  switches  can  be 
checked  out  for  proper  operation .  With  all  the 
switches  closed,  all  digits  will  read  zero. 
Opening  one  of  the  four  switches  for  a  partic- 
ular digit  will  cause  the  value  of  that  switch  to 
be  displayed.  For  example,  opening  switch  a 
on  the  100-Hz  digit  will  cause  that  digit  to 
display  1 ;  switches  b,  c,  and  d  will  similarly 
display  2, 4,  and  8. 

Opening  more  than  one  switch  adds  the 
values.  To  display  3,  for  example,  open 
switches  a  and  b.  Opening  all  four  switches 
will  cause  that  digit  to  go  blank.  This  isn't  a 
fault  with  the  display,  it's  just  that  all  four 
switches  add  up  to  fifteen,  and  that's  why  the 
7447  decodes  binary  1111. 

The  digits  with  two  presets  are  checked  out 
in  the  same  way,  but  each  set  of  switches  can 
be  displayed  only  when  selected  by  SI  or  S2. 

If  everything  checks  out,  it's  time  to  hook 
the  vfo  signal  to  the  input.  Most  transceivers 
have  a  vfo  input  available  at  the  rear  panel, 
so  take  a  look  at  your  manual.  If  it's  neces- 
sary to  provide  your  own  tap,  find  the  output 
of  the  vfo  buffer  and  you  11  see  a  capacitor 
coupling  the  vfo  signal  to  the  mixer,  That's 
the  point  you  want.  Tap  in  with  a  100-pF 
capacitor  and  bring  the  signal  to  the  rear 
panel  using  small  coax. 

The  input-gate  bias  is  set  by  slowly  adjust- 
ing the  20k  trimpot,  PL  Somewhere  around 
the  middle  of  its  range,  the  display  will  start 
counting  the  vfo.  In  fact,  with  all  the  DIP 
switches  closed  and  S3  in  the  up-count  posi- 
tion, we  now  have  a  four-digit  frequency 
counter  reading  out  the  last  four  digits  of  the 
vfo  frequency. 

On  John's  FT-101t  the  vfo  tunes  from 
9.200  MHz  at  the  low  end  of  each  band  to 
8.700  MHz  at  the  high  end,  The  display  reads 
.2000  to  ,7000,  counting  backwards.  By 
switching  S3  to  the  down-count  position,  the 
display  will  read  .8000  to  .3000,  and  will 
now  be  counting  in  the  proper  direction. 

Setting  the  DIP-switch  presets  is  simple. 
Start  with  80  meters.  Set  SI  to  the  X.500 
position  and  set  the  transceiver  to  3.500 
MHz.  With  the  FT-101 ,  the  display  wtfl  read 
.8000.  Adding  7  to  the  100-kHz  digit  will 
cause  it  to  read  (I). 5000— just  what  we 
want— so  open  DIP  switches  a,  b,  and  c.  The 
display  will  now  agree  with  the  dial. 

Next,  try  40  meters,  setting  SI  to  the  X .000 
position.  This  selects  the  other  set  of  DIP 
switches  for  the  100-kHz  digit.  Tune  the  dial 
to  7.000  MHz  and.  on  the  FT-101,  the  dis- 
play will  again  read  .8000.  This  time  we  need 


HF  Equipment 

Regular  SALE 

IC-735  HF  transceiver/SW  rcvr/mic 

889,00  769s5 

PS-55  External  power  supply 

169.00  149s* 

AT-150  Automatic  antenna  tuner ... 

399.00  3599S 

FL-32  500  Hz  CW  filter... 

59.50 

EX-243  Electronic  keyer  unit 

50.00 

TBA 

IC-745  9  band  xcvr  w/,1-30  MHz  rcvr 

999.00  79995 

PS-35  Internal  power  supply 

169  00  14995 

EX-241  Marker  unit .... 

20.00 

EX-242  FM  unit.. 

39,00 

EX-243  Electronic  keyer  unit 

50.00 

FL-45  500  Hz  CW  filter  (1st  IF) 

59,50 

FL-54  270  Hz  CW  filter  (1st  IF),.... 

47.50 

FL^52A  500  Hz  CW  filter  (2nd  IF) 

96.50    &9*5 

FL  53A  250  Hz  CW  filter  (2nd  IF) 

96,50   &995 

FL-44A  SSB  filter  [2nd  IF) 

159,00  144*5 

SM-6  Desk  microphone. 

40.00 

HM42  Extra  hand  microphone 

39.50 

MB-12  Mobile  mount. 

21.99 
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IC-751  9  band  xcvr/.l-30  MHz  rcvr 
PS-35  Internal  power  supply  ....... 

FL-32  500  Hz  CW  filter  (1st  IF) 

FL-63  250  Hz  CW  fitter  (1st  IF) 

FL-52A  500  Hz  CW  filter  (2nd  IF)... 
FL-53A  250  Hz  CW  filter  (2nd  IF)... 

FL-33  AM  filter..., ,, 

FL-70  2.8  kHz  wide  SSB  filter 

HM-I2  Extra  hand  microphone 

SM-6  Desk  microphone 

RC40  External  frequency  controller 
MB-18  Mobile  mount 


r-- . 


1399.00  999*° 
160.00  149^ 
59.50 
43.50 
96.50 
96.50 
31,50 
46,50 
39.50 
40.00 
35.00 
21.99 


89  ^ 
89« 


IC-720A  9-band  xcvr  ■  (CL0SE0UT) • 
PS-15  20A  externa!  power  supply 

FL-32  500  Hz  CW  filter 

FL-34  5.2  kHz  AM  filter 

8C-10A  Memory  back-up 

SM-5  8-pm  electret  desk  mic 

MB-5  Mobile  mount 


1349.00  68995 
149.00  13455 
59.50 

49.50 

8.50 

40.00 

21.99 


Other  Accessories: 

PS- 15  20A  external  power  supply..... 

CF-1  Cooling  fan  for  PS-15 

EX-144  Adaptor  for  CF1/PS-15  .... 
PS- 30  Systems  p/s  w/cordP  6-pin  plug 

0PC  Opt,  cord,  specify  2t  4  or  6* pin 

SP-3  External  speaker 

SP-7  External  spea ker 

CR-64  High  stab,  ret  xtal  (745/751) 
PP-1  Speaker/patch  (specify  radio) . .. 

SM-S  Desk  mic  -  two  cables,  Scan 

SM4Q  Compressor/graph  EQP  8  pin  mic 
AT- 100  100W  S-band  auto,  antenna  tuner 
AT-SDD  500W  9-band  auto,  antenna  tuner 


Regular 

149.00 

45,00 

6.50 

259,95 

10,00 

54.50 

49,00 

56.00 

139.00 

69,95 

119.00 

399.00 

499.00 


SALE 
134" 


234 


9:. 


12995 

10991 
359" 
449" 


Check  the  Prices  at 

Other  Accessories  corn. 
AH-2  8  band  tuner  w/mount  &  whip 
AK-2A  Antenna  tuner  system,  only.,., 
GC-4  World  dock  •  (CLOSEOUT)  • 

GC-5  World  clock .,.,,.,... 

HF  linear  amplifier 

IC-2KL  160- 15m  solid  state  amp  w/ps 


<a 


I 


Regular 

549.00 

429.00 

99.95 

79.95 

Regular 

1795.00 


SALE 

4899i 

38995 

69s* 

SALE 
13S9 


6-meter  VHF  Portable  Regular  SALE 

IC-505  3/10W  6m  SSB/CW  portable    469.00  41995 
BP-10  Internal  Micad  battery  pack     7950 

BP-15  AC  charger... 12.50 

EX-243  FMunit 4950 

LC-10  Leather  case 34.95 


Regular  SALE 
735.00  649*5 
125.00  112s5 

8.50 
735.00  649'* 

56,95 
944.00  789*5 

84.95 


VHF/UHF  base  multi-modes 
IC-55LD  SOW  6-meter  SSB/CW 

FX-106  FM  option ♦.♦..* . 

BC-1DA  Memory  back-up 

IC-27LA  25W2mFM/SSB/CW.. 

AG-20  Internal  preamplifier 

IC-27LH  100W2m  FM/SSB/CW .,. .. 

AG-25  Mast  mounted  preamplifier 

IC-471A  25W430-450SS8/CW/FMxcvr  839,00  729** 

AG4  Mast  mounted  preamplifier  89,00 

IC-471H  75W  430450  SSB/CW/FM  1149.00  9S995 

AG-35  Mast  mounted  preamplifier  84.95 
Accessories  common  to  271 A/H  and  471 A/H 

PS-25  Internal  power  supply  for  (A) . . .  99,00   &995 

PS-35  Internal  power  supply  lor  [H)...  169,00  14995 

PS-15  Externa!  power  supply 149.00  134*5 

SM-6  Desk  microphone , 40.00 

EX-3 10  Voice  synthesizer . . . 41.25 

TS-32  CommSpec  encode/decoder, , . .  59.95 

UM5  Encoder/decoder  interface . . .  12.50 

UT-15S  UT-15S  w/TS-32  installed.,,..  79.95 

VHF/UHF  mobile  multi-modes  Regular  SALE 

IC-290H  25W2mSSB/FMrTTPmic...  549.00  47995 

IC490A  10W  430440  SSB/FM/CW  649,00  56995 


VHF/UHF/12  GHz  FM 
IC-27A  Compact 25W 2m  FMw/TTP mic 
IC-27H  Compact  45W  2m  FMw/TTP  mic 
IC-37A  Compact25W220FM,TTPmic 
IC-47A  Compact  25 W  440  FM,  TTP  mic 

PS-45  Compact  8A  power  supply . . . 

UT-16/EX-388  Voice  synthesizer,  47A 

SP-10  Slim-line  external  speaker ... 
IC-32O0A  25W  2m/440  FM  w/TTP 

UT-23  Voice  synthesiser 

AH-32  2m/440  Dual  Band  antenna 

Larsen  PO-K  Roof  mount... 

Larsen  PO-TLM  Trunk-lip  mount 

Ursen  PO-MM  Magnetic  mount 


m     k     ■>■     i      1 


Regular 

389,00 

429.00 

449.00 

489.00 

112,95 

31.00 

31,95 

569.00 

31.00 

32.95 

20.00 

20  13 

19,63 


SALE 
349'* 
379^ 
34995 
429" 
9995 


499 


95 


IC-1271A  10W  1.2  GHz  SSB/CW  Base  1049 

PS-25  Internal  power  supply 99 

EX-310  Voice  synthesizer ...  41 

TV- 1200  ATV  interface  unit, 115 

UT-15S  CTCSS  encoder/decoder  ...  79 

IC-120  1W  1.2  GHz  FM  Mobile 499 

ML-12  1.2  GHz  10W  amplifier ,  339 


00  929*5 

00  89*5 

25 

00  106" 

95 

00  44995 

,00  29995 


Repeaters  Regular  SALE 

RP-3010  440  MHzf  10W  FM,  xtal  conL  1049.00  9499i 
RM210  1.2  GHz,  10W  FM,  99  ch.synth  1259.00  1129 
Cabinet  for  RP  1210  or  3010... 269.00 


Hand-held  Transcei 
Deluxe  models 
IC-02AT  for  2m.,..  _ 
IC-04AT  for  440  MHz 

Standard  models 

IG-2A  for  2m 

IC-2AT  withTTP 

IC-3AT  220  MHz,  TTP 

1C-4AT  440  MHz,  HP 


vers 

Regular  SALE 
369.00  299** 
399.00  339" 

Regular  SALE 
239.00  189" 
269,50  209" 

299  95  249" 

299.95  249" 


Accessories  ior  Deluxe  models 
BP-7  425mah/13.2V  Nicad  Pak  -  use  BC  35 
BP-8  800mah/8.4V  Nicad  Pak  -  use  BC  35 ... 
BC-35  Drop  in  desk  charger  tor  ail  batteries 
BC-60  6-position  gang  charger,  all  batts  SALE 

BC-16U  Wall  charger  for  BP7/8P8.... 

LC-11  Vinyl  case  .,*>♦.. , 

LC-14  Vinyl  case  for  Dlx  using  BP-7/8 *, 

LC-02AT  Leather  case  for  Dlx  models  w/BP-7/8 
Accessories  for  both  modeh 
BP-2  425mah/7.2V  Micad  Pak  -  use  BC35.... 
BP-3  Extra  Std.  250  mah/8.4V  Nicad  Pak  ,.., 

BP4  Alkaline  battery  case. <...„..„,»... 

BP-5  425mah/10.8V  Nicad  Pak     use  BC35 

CA-5  5/8-wave  telescoping  2m  antenna 

fA-2  Extra  2m  flexible  antenna 

CP-1  Cig.  lighter  piug/cord  for  BP3  or  Dlx.... 

CP-10  Battery  separation  cable  w/cfip 

DC-1  DC  operation  pak  for  standard  models 

EX-390  Bottom  slide  cap 

MB- 160  Mobile  mtg.  bkt  for  all  HTs 

LC-2AT  Leather  case  for  standard  models 

RB-1  Vinyl  waterproof  radio  bag 

HH-SS  Handheld  shoulder  strap 

HM-9  Speaker  microphone 

HS10  Boom  microphone/headset 

HS-10SA  Vox  unit  for  HS  10  &  Deluxe  only 

HS-10SB  PTT  unit  for  HS-10 

Mil  2m  2.3win/10w  out  amplifier..  ...SALE 
SS-32M  Commspec  32-tone  encoder 


■    r    i    p   v   - 


h   4    I   +   ■■   P 


■  ti    r    II 


■    +    I   -fa   »    P    f-   *    ■    P"     ■    J    ■ 


Regular 
67.50 
62.50 
74.95 

349,95 
19.95 
1849 
18.49 
39  95 

Regular 
42.50 
31.25 
13.75 
49.50 
18.95 
10.00 
10.75 
19.99 
18.75 
4.95 
21.99 

30.00 

14.95 
39.00 
19,50 
19.50 
19,50 
89.95 
29.95 


Receivers 

R-71A  100kHz30MHz,  117V  AC 

RC-11  Infrared  remote  controller... 

FL-32  500  Hz  CW  filter 

FL-63  250  Hz  CW  fitter  (1st  IF) 

FL44A  SSB  filter  (2nd  IF) .„..„„. 

EX-257  FM  unit * ,.,». 

EX-3 10  Voice  synthesizer 

CR-64  High  stability  oscillator  xtal 

SP-3  External  speaker..*.,..* 

CK-70(EX-299)  12V  DC  option..... 

MB-12  Mobile  mount 

R-7000  25  MHz-2  gHz  scanning  rcvr 
RC-12  Infrared  remote  controller... 

Voice  synthesizer 

AH-7O0O  Radiating  antenna., 


Regular  SALE 

$849,00  689" 
59.95  49" 
59.50 
48.50 

159.00  144" 
38.00 
41.25 
56.00 
54.50 
10.95 
21.99 

969.00  &4995 
TBA 
TBA 


HOURS  •  Mon.  thru  Fri.  9-5:30;  Sat  9-3 

Milwaukee  WATS  fine:  1-800-558-0411  answered 
evenings  until  8:00  pm  Monday  thru  Thursday 

Please  use  WATS  lines  for  Ordering 

use  Regular  lines  for  other  Info  and  Service  dept. 


Alt  Prices  in  this  list  are  subject  to  change  without  notice. 


Order  Toll  Free:  1-800-558-0411 


I 


In  Wisconsin  (outside  Milwaukee  Metro  Area) 

1-800-242-5195 


T 


inc. 


4828  W.  Fond  du  Lac  Avenue;  Milwaukee,  Wl  53216 

AES®  BRANCH  STORES  


Phone  (414)  442-4200 

Associate  Store 


WICKLIFFE.  Ohio  44092 

28940  Euclid  Avenue 

Phone  (216)  585-7388 

Ohio  WATS  1-800-362-0290 

°^de  1-800-321  3594 


ORLANDO,  Fla.  32303 

621  Commonwealth  Ave. 

Phone  (305)  894-3238 

Fla.  WATS  1-800432-9424 

^1-800-327-1917 


CLEARWATER,  Fid.  33575  LAS  VEGAS,  Nev.  39106  CHICAGO,  Illinois  6O630 

1898  Drew  Street                1072  N.  Rancho  Drive  ERICKS0N  COMMUNICATIONS 

Phone  (813)  461-4267            Phone  (702)  647-3114  5456  N.  Milwaukee  Avenue 

No  In-State  WATS                   No  In-State  WATS  Phone  (312)  631-5181 

No  Nationwide  WATS   «■'  1-800  634-6227  ?S  1-800-621-5802 


ERICKS0N  COMMUNICATIONS 

5456  N.  Milwaukee  Avenue 

Phone (312) 631-5181 

^1-800-621-5802 


"When  You  Buy,  Say  73 
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to  add  2  to  the  left-most  digit  to  cause  it  co 
read  (1  ),O00O+  so  DIP  switch  b  is  opened. 

The  USB-LSB  switch,  S2,  is  handled  in  the 
same  manner.  Set  the  transceiver  on  upper 
sideband  and  zero-beat  a  signal.  Set  switch  S2 
in  the  USB  position  and  note  the  frequency 
displayed.  Now  switch  the  transceiver  to 
lower  sideband  and  again  zero-beat  the  same 
signal.  Set  $2  in  the  LSB  position  and  note 
that  the  display  is  reading  tow  by  3  kHz, 
Adding  .0030  to  the  count  will  fix  it,  so  open 
switches  a  and  b  on  the  DIP  switches  current- 
ly active  for  the  1-kHz  digit. 

With  the  display  now  properly  set  up,  using 
it  is  simple.  160  meters,  80  meters,  and  two 
segments  of  10  meters  require  SI  to  be  set  in 
the  X.500  position:  40,  20,  15  and  the  rest  of 
10  meters  require  SI  to  be  in  the  X.000  posi- 
tion. Also,  switch  S2  must  be  set  to  agree 
with  the  mode  of  operation. 

Adapting  to  Other  Transceivers 

Although  the  FT- 101  was  used  in  the  previa 
ous  example,  any  transceiver  with  a  back- 
wards-tuning  vfo  will  require  exactly  the 
same  procedure  to  determine  the  presets  re- 
quired and  program  the  display.  Any 
transceiver  in  which  the  vfo  tunes  forward  on 
some  bands  and  backward  on  others  still  will 
require  two  presets  on  the  IGO-kHz  digit, 
since  the  displayed  count  will  change  when 
switching  from  up-  to  down-counting  modes, 
but  it  should  be  possible  to  use  a  DPDT 
combining  SI  and  S3  into  a  single  control.  In 
this  manner,  the  operation  of  the  display  with 
such  a  transceiver  would  be  identical  to  that 
with  the  FT-  10L 

If  your  vfo  always  tunes  in  the  forward 
direction,  you  probably  would  be  happier 
building  the  74196  version  1  presented  in  the 
July  issue.  This  one  will  do  it,  but  the  extra 
complexity  is  unnecessary. 

Accuracy 

There  is  only  one  oscillator  in  a  single 
conversion  superhet,  the  vfo.  It  is  always 
removed  from  the  received  frequency  by  ex* 
actly  the  i-f  frequency— no  more  and  no  less. 
But  in  a  modern  transceiver  using  a  premix 
oscillator  and  a  bfo  in  addition  to  the  vfo, 
there  exists  the  potential  for  error. 

Commercial  frequency  displays  get  around 
this  by  counting  ail  the  oscillators  and  dis- 
playing the  sum.  This  type  of  circuit,  howev- 
er, is  pretty  complex  for  a  home-brew  proj- 
ect. By  counting  the  one  that  tunes  and 
presetting  the  counters  to  make  up  for  the 
rest,  a  much  simpler  display  results,  one  thai 
is  not  only  practical  and  low -cost  but  easy  to 
understand  and  build. 

How  much  of  a  trade-off  is  this?  Let's 
consider.  We've  got  the  bfo  covered  with  two 
presets  available  for  USB  and  LSB,  so  even  if 
these  oscillators  are  slightly  off,  we  can  com- 
pensate with  the  DIP  switches.  We're  count- 
ing the  vfo,  so  there's  no  chance  of  error 
there.  So  the  only  possible  source  of  inaccu- 
racy is  the  premix  oscillator. 

If  we  set  our  DIP  switches  for  one  band, 
there's  a  chance  that  the  crystal  for  another 
band  may  be  a  little  high  or  low,  causing  the 
display  to  be  in  error.  However,  if  we  assume 
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Fig.  5.  Optional  circuit. 


that  the  manufacturer  of  the  transceiver  used 
reasonable  care  in  designing  and  building  his 
product,  the  error  should  be  small.  On  John's 
FT-10IEE,  all  bands  were  accurate  to  within 
100  Hz  except  the  160-meter  band  and  the 
29,500  segment  of  10  meters.  Both  of  these 
were  200  Hz  off. 

Although  this  does  represent  a  small  error, 
this  does  not  mean  that  the  tuning  is  in  any 
way  ambiguous,  The  error  does  not  change, 


and  if  John  must  know  his  exact  frequency, 
he  has  only  to  subtract  200  Hz  on  these  two 
bands.  The  resolution  is  there,  and  it  is  still 
possible  to  return  within  100  Hz  to  any 
frequency* 

Also  to  be  considered  is  cost.  A  commer- 
cial display  using  the  oscillator-summing 
method  will  set  you  back  S200-S250.  By 
settling  for  a  small  potential  for  error,  we 
save  a  couple  hundred  bucks!  Did  WA8GYP 


Photo  C.  Shown  here  with  the  Yaesu  FT-1QIEE,  this  version  of  the  simple  frequency  display  can 
he  used  on  any  analog  transceiver. 


consider  it  a  fair  trade?  Look  at  Photo  A,  and 
note  the  big  smile  on  John*s  face!  This  dis- 
play will  cost  around  $40  purchasing  all  parts 
new.  If  you  have  a  typical  home-brewer's 
junk  box,  it  can  be  done  for  much  less. 

Final  Thoughts 

The  potential  is  here  to  add  a  simple,  low- 
cost  frequency  display  to  just  about  anything. 
A  little  time  with  the  manual  of  a  particular 
piece  of  gear  should  give  you  a  clear  idea 
what  will  be  required t  and  you  can  modify 
my  basic  layout  to  suit  your  individual  needs. 
The  display  can  also  be  tailored  to  your  oper- 
ating habits. 

For  example.  I  usually  operate  RTTY  and 
CW.  My  only  phone  activity  is  an  occasional 
contact  on  75  meters.  Since  I  never  use  USB, 
that  preset  could  be  used  to  make  up  for  the 
2125-Hz  error  on  RTTY  caused  by  feeding 
audio  tones  into  the  transmitter  (AFSK).  The 
display  would  then  show  my  actual  mark  fre- 
quency! Get  the  idea?  There's  a  lot  of  room 
for  originality  here. 

Home-brew  projects  are  fun  and  educa- 
tional. It's  an  amateur  tradition.  And  when 
your  buddy  sees  those  beautiful  red-glowing 
digits  you  can  say,  i4Yeah,  I  built  that  last 
week. "  That,  my  friends,  is  a  feeling  I  cannot 
put  into  words. 

I  would  enjoy  hearing  from  anyone  inter* 
ested  in  this  project,  and  will  try  to  help  with 
any  specific  questions.  Please  include  an 
SASE,  however.  ■ 


Parts  List 
Integrated  Circuits 
1 ,  2, 7  7400 

3  7410 

4, 5  7490 

6  7493 

8  LM317 

9,  t0t  11.  12  74192 

13,14,15,16  74125 

17,18  74373 

19,20,21,22  7447 

Displays 

7-segment  LED,  common  anode,  4  required 

Capacitors 

Ceramic  discs,  one  each:  20  pF,  100  pF,  .001  uFf  .01  uF;  electrolytic:  (3)  10  uF,  10  volt,  (1) 

330  uF,  30  volt 

Resistors 

(28)  330  Ohm,  (5) 2,2k  Ohm,  (3)  1k  Ohm,  (1)  4700  Ohm,  (1)  1  megohm,  (1)  220  Ohm,  (2)  10 
Ohmt  10  Watt,  (1)  270  Ohm,  1/2  Watt;  trimpots:  (P1)  20k  Ohm,  (P2)  1k  Ohm 

Transistors 

(1)2N222,{1)MPF1Q2 

Diodes 

(2J1N914,  (1)  1N4002 

Switches 

(S1,  S2)  SPOT  miniature  toggle  switches,  (S3)  DPDT  miniature  toggle  switch,  (6)  4-pole 
DIP  switches 

wise . 

(1}  1-MHz  crystal,  (1)  RCA  jack,  (1)  0SO-239  coax  jackt  perfboard,  wire,  solder,  cabinet 

materials,  etc. 


NEMAL  ELECTRONICS 


Your  Authorized 
Distributor  For 


INTRODUCTORY  SALE! 


Belden 
No. 

8214  1 

8237  1 

8241  1 

8267  1 

9269  1 

8216  1 

9913  1 

Noma  I 

No. 
1110 
1130 
1140 
1705 
1310 
1470 

6C1822 
8C1620 

FXA12 
FLC12 

NFB720 

PL259 

PL259AM 

PL259TS 

UG21D 

UG175 


Noma  I 

No, 
102B 
100B 
500B 
130B 
600B 
450B 
180 


Description 

RG8  /U  Foam  96% 

RG8/UPoly96% 

RG59/UPoly96% 

RG2l3/UPoiy96% 

RG62A/UPoly96% 

RGl74/UPoly96% 

Low  Loss  50  Ohm 


Per 
100  ft. 
$45,00 
39.00 
13.00 
53.00 
15.00 
12,00 
46.00 


OTHER  QUALITY  CABLES 


19.00 
34.00 


Description 
RG8X95%  Shield  (mini  8) 
RG213^U  Mil  Spec.  96%  Shield 
RG214/U  m\  Spec,  -  Silver 
RG142B/U Teflon -Stiver 
RG217/U  5/fl"  50  Ohm  DbL  Shld. 
RG223/U  Mil  Spec.  ■  Silver 

ROTOR  CABLE  —  8  COND. 
2-18  Ga.,  6-22  Ga, 
2-16  Ga.,  6-20  Ga.  Heavy  Duty 
HARDLINE  -  1/2" 
Smooth  Alum,  w/ black  jacket 
Corrug'd.  Copper  {EG.  HeHax  LDF)  159  00 

CONNECTORS  —  MADE  IN  USA 
Type  N  for  Belden  9913 
Standard  Plug  for  RG8. 213 
Amphenof  PL259 
PL259  Teflon/Silver 
Type  N  for  RG8. 213. 214 
Adapter  for  RG&8 


Calf  or  write  for  complete  Price  List  COD  *d<*S2.oo. 

Ship  ping:  Cable  —  $3 00  per  J 00  ft  Florida  Res  tden  T  s  a  dd  5  %. 

Coftnec  tors  —  and  W%.  $3. 00  m  mim  um       Orders  under  $20  A  dd  $2  Handling  \ 

NemVs  new  32  page  Cabie  A  Connector  Selection  Guide  no*  available  ar 
no  charge  with  orders  of  $50  or  more  or  at  a  cost  of$4  0C  individually. 

NEMAL  ELECTRONICS 

1 2240  N.E   14m  Ave..  Depl  &,  Miami,  FL  33  J 6 1 
|  Tele  phone  (305)  B93  3924 


Per 
100  ft 
15.00 
34.00 
156,00 
140.00 
80.00 
80  00 


PACKET  RADIO  GOES  PORTABLE 


0LB  ELECTRONICS 


presents 


Model  PK1L 

LOW  25  fflA  Current  drs  - 

Designed  'or  portable  or  solar- 
powered  station* 

Miniatme  sua — Ugfatwetcht 

Rugged  aU  mew.  shielded  enclo- 
sure 

Onboard  Lithium  Battery  FtAM 
backup 

Onboard  watchdog  for  reliabOrty, 

Standard  DB  25  Connectors. 

Output  signal  indicates  'Con- 
nected' Status 

Does  not  require  squelched  audio 

Cornea  with.  flK  of  RAM. 

Remote  Command  Mode  for  Unat- 
tended operation 

Hardware  command  lockout  for 
security, 

Commands  compatible  wltn.  our 
Model  PK1 

Retains  all  other  features  of  the 
Model  PK1. 

Exira  I/O  lines  tor  specia)  applica- 
tions 


iviurflniefil: 
9  K  15  Volts  DC  *  25  m A  typical 

Dimensions. 

4  6  X  5.90  X  T  0  mcJws 


Total  We.ghl 
t2ozs 

PKIL— W^red  and  Tested 

List— 

Amateur  nel  — 


£209  95 


GLB  MODEL  TNC-2A  KIT 

Just  When  you  thought  TAPR  TNC-2  Kits 
were  a  thing  of  the  past,  GLB  —  ihe  (wSi 
corroneccxal  pfoducet  of  Packet  Gon- 
trolers  —Joins  the  'TAPR  Revolution 
atiaat* 


GLB  is  now  the  e*cfuaive 
TNC-2K5ts 


sotiwm 

Documentation 


by  TAPR 


GLB  Model  TNC-2A  Kit 

COMPLETE  KIT  ONLY 
S1 54.95  NMOS 
S1 69.95  CMOS 


GLB  4 


m 


tm  our  fed  I 


GLBELECTRONKS.INC 


**17 


1ST  Cofnmafce  Pkwy.. 

But  la  to.  NV  14224 

716  6/5  6740     9  to  4 
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Michael  Bryce  WB8VGE 

2225  Mayflower  N.W. 
Massilhn  OH  44646 


Total  Solar 


Plug  your  shack  into  the  sun!  Here  are 
complete  plans  for  energy  independence 


P,  hotovoltaic  electricity  is  rapidly  becom- 
ing the  technology  of  choice  for  power- 
ing amateur  radio  stations.  With  the  price  of 
photovoltaic  panels  falling ,  large  arrays  are 
now  within  the  range  most  hams  can  afford. 

To  make  the  most  efficient  use  of  the  avail- 
able energy ,  a  photovoltaic  controller  will  be 
needed.  If  the  solar  array  were  to  be  left 
connected  to  the  batteries  all  the  time,  severe 
overcharging  would  occur,  resulting  in  ex- 
cessive electrolyte  gassing  and  unnecessary 
loss  of  electrolyte.  Physical  damage  also  can 
result  in  the  form  of  warped  plates  and  the 
dislocation  of  the  plate's  lead  paste.  Like- 
wise, in  times  of  low  periods  of  sunlight,  the 
batteries  could  become  damaged  by  deep-dis- 
charging. 

The  controller  described  below  will  allow 


the  direct  charging  of  lead-acid  batteries 
without  the  need  of  a  blocking  diode  (in  the 
direct-charge  mode)*  It  also  will  provide  a 
low-state-of-charge  warning  system.  When 
the  batteries  become  fully  charged,  a  second, 
floating  charge  system  will  keep  them  lopped 
up  and  ready  to  go.  Energy-load  management 
can  also  be  installed. 

Charging  Techniques 

The  techniques  by  which  batteries  are 
charged  via  photovoltaic*  have  been  and  still 
are  varied.  However,  two  basic  technolo- 
gies are  used:  shunt  mode  and  direct  (switch- 
ing) mode. 

In  the  shunt  mode,  array  power  is  diverted 
from  the  batteries  by  shunting  power  to 
ground  on  the  array  side  of  a  blocking  diode* 


Photo  A.  The  complete  control  logic.  Some  minor  changes  were  made  to  the  circuit  after  the 
photograph  was  taken. 
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The  battery-terminal  voltage  is  monitored, 
and  by  a  feedback  loop  to  the  controller, 
excess  power  is  diverted.  This  excess  energy 
is  dissipated  as  heat,  usually  by  resistors. 

With  the  direct  mode,  a  relay  or  transistor 
switch  is  in  series  between  the  array  and  the 
batteries.  As  charging  progresses,  the  bat- 
tery-terminal voltage  will  rise.  It  is  then  pos- 
sible to  approximate  battery  state-of-charge 
to  this  terminal  voltage.  By  monitoring  the 
battery -terminal  voltage,  the  controller  can 
decide  when  to  stop  current  flow  and  may  do 
so  by  opening  the  relay  or  turning  off  the 
switching  transistor. 

While  the  shunt-mode  controller  can  oper- 
ate with  no  moving  parts,  the  heat  built  up  by 
the  resistors  has  to  be  removed.  This  calls  for 
a  large  bulky  unit.  Likewise,  if  the  switching 
controller  uses  a  relay,  we  now  have  one 
moving  pan  that  may  go  bad  in  time.  The  use 
of  a  transistor  switch  will  get  by  that  problem. 
However,  the  transistor  must  now  be  able  to 
pass  the  total  current  of  the  array.  Careful 
heat-sinking  will  be  required.  There  is  also 
the  voltage  drop  across  the  transistor  junction 
that  will  reduce  efficiency* 

A  Better  Controller 

Look  at  Fig.  1 .  The  basic  circuit  for  the 
controller  makes  use  of  the  LM339  voltage 
comparator.  This  chip  provides  an  output  that 
is  at  a  high  state  when  the  inverting  input  is 
below  the  reference  voltage.  When  the 
voltage  on  the  inverting  input  is  equal  to  or 
greater  than  the  reference  voltage,  the  output 
switches  to  a  logic  low. 

The  reference  voltage  comes  from  the 
power-supply  circuit,  A  78L05  provides  a 
constant  5  volts  for  the  comparators  while  a 
7805  regulator  was  wired  to  provide  10  volts 
for  the  remaining  logic.  The  usual  bypassing 
was  done  so  the  circuit  logic  can  be  used 
around  rf  fields* 

To  set  up  a  "voltage  window,"  compara- 
tors A  and  B  connect  first  to  a  4050  nonin- 
verting  hex  buffer,  From  there,  the  output 
of  the  buffers  connect  to  a  NAND  gate  of  a 


401 1 .  The  other  two  gates  make  up  an  R/S 

latch  When  the  battery  voltage  drops  below 
the  *  "reset"  window,  a  logic  0  is  applied  to  set 
the  latch.  The  output  of  the  R/S  latch  will  go 
to  logic  I  and  into  the  4082. 

The  output  will  stay  this  way  until  the  bat- 
tery  voltage  rises  above  the  float -charge  lev- 
el. At  that  time  comparator  A  will  go  low, 
resetting  the  latch  and  turning  off  the  output. 
An  inverting  buffer,  a  4049,  will  then  turn  on 
transistor  Ql  and  light  the  float -charge  LED, 

Comparator  C  is  wired  as  the  first  two,  but 
instead  of  monitoring  the  battery  voltage,  its 
job  is  to  look  at  the  array  voltage.  If  the  array 
voltage  is  above  10*5  volts,  the  output  will 
remain  a  logic  0.  A  second  gale  of  the  invert- 
ing buffer  provides  the  proper  logic  sense  for 
the  4082, 

The  comparator  will  not  be  able  to  do  its 
job,  however,  because  the  relay  will  be 
closed.  This  will  fool  the  comparator  into 
believing  the  battery  voltage  U  the  same  as 
the  array  voltage.  To  get  around  this,  some 
means  of  opening  the  relay  contacts  is  needed 
so  the  comparator  can  **see'  the  array 
voltage.  The  relay  must  then  close  to  continue 
charging.  This  is  where  the  4082  and  the 
clock  circuit  come  into  play. 

The  clock  that  I  had  planned  originally  used 
a  color-burst  crystal  and  an  MM5369  17- 
stage  divider.  However,  to  slow  the  clock 


Photo  B.  The  float  regulator  board*  Since  the  circuit  is  simple,  a  PC  board  was  made  using 
rub-on  resist.  Note  heat  sink  on  the  LM31 7K. 
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Fig.  1.  Schematic  diagram. 
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down  to  the  time  I  needed  required  the  use  of 
either  a  large  divide-by  chain  or  expensive 
and  hard-to-fmd  components. 

In  the  early  stages  of  design,  I  used  the 
clock  shown  in  Fig,  2 .  It  worked  so  well  that  1 
decided  to  stay  with  it.  The  555  timer  is  wired 
as  an  astahle  oscillator.  Resistor  Rll  and 
capacitor  CIO  control  the  frequency,  By 
adding  a  clocked  flip-flop  to  the  timer's  out- 
put that  acts  as  a  binary  divider,  a  perfectly 
symmetrical  square  wave  is  available  for  the 
divide-by  chain,  A  4027  does  the  job  nicely. 

The  square  wave  is  then  connected  to  a 
4017  divide-by- 10.  A  second  divide-by- 10 
slows  the  clock  pulses  down  to  a  usable  peri- 
od. The  output  of  the  last  40 1 7  is  connected  to 
a  second  555  timer,  wired  as  a  one- shot. 

Again,  resistor  R12  and  capacitor  CI  I  set 
the  time.  The  output  is  inverted  by  the  4049 
and  held  to  a  logic  I  by  the  100k  resistor.  The 
output  then  goes  to  pin  3  of  the  4082.  De- 
pending on  the  setting  of  the  trimmer  control 
of  Rll,  there  will  be  a  high-to-low  pulse, 
returning  to  logic  1 ,  on  pin  6  of  IC4  every  2 
minutes  to  every  90  minutes. 

With  the  * 'window  comparators'*  and  the 
array  comparator  all  at  a  logic  1 ,  the  clock 
also  will  be  at  a  logic  1 .  The  remaining  pin  of 
the  4082,  pin  4,  is  held  at  logic  1  by  the  100k 
pull-up  resistor.  That  pin  will  be  reserved  for 
future  use. 

Since  the  4082  is  an  AND  gate,  all  inputs 
must  be  at  logic  1  for  the  output  to  be  logic  1 . 
If  either  the  R/S  latch  goes  off.  the  array 
voltage  drops t  or  the  clock  pulses,  then  the 
output  of  the  4082  will  go  to  logic  0.  This  is 
how  the  array  comparator  can  "look"  at  the 
array.  When  the  clock  goes  low,  the  output 
goes  low,  turning  off  the  relay. 

If  the  array  voltage  is  above  10.5  V,  then 
the  output  of  the  array  comparator  stays  low 
(logic 0).  (Of  course,  that  is  being  inverted  by 
the  4049  so  the  4082  will  see  a  logic  L)  If  the 
voltage  is  lower  than  10+5  V ,  the  output  of  the 


comparator  will  switch  logic  and  the  4082 
will  keep  the  relay  off.  The  same  thing  will 
happen  when  the  battery  becomes  fully 
charged.  The  float  voltage  of  14.5  volts  will 
lurn  off  the  latch  and  the  4082  will  lose  one  of 
its  inputs.  It*  in  turn,  will  shut  off  the  relay. 
This  will  prevent  overcharging  of  the  battery. 
The  clock  pulse  at  the  end  of  the  divide 
chain  is  just  that,  a  pulse.  The  relay  must  open 
and  the  contacts  must  stop  bouncing.  At  that 
lime,  the  array  comparator  can  decide  the 
status  of  the  photovoltaic  panels.  To  do  just 
that,  a  pulse-delaying  circuit  was  needed, 
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When  the  output  of  the  40S2  goes  to  a  logic 
I,  pin  I  of  the  4081  is  held  to  a  logic  1 .  Pin  2 
of  the  4081  goes  to  the  pulse-delay  circuit. 
When  pin  1  of  the  4082  goes  to  logic  1 ,  it  is 
inverted  bv  a  4049.  This  starts  timer  IC11. 
The  output  of  this  timer  stops  the  flow  of  log- 
ic until  it  times  out — in  this  case,  about  3 
seconds. 

When  that  time  is  up,  the  logic  I  is  now 
allowed  to  go  to  pin  2  of  the  408 1 .  With  both 
pins  now  at  logic  1 ,  the  output  of  that  chip 
also  goes  to  logic  1.  The  output  goes  two 
places.  First,  it  turns  on  Q2,  the  "direct 
charge"  LED,  via  a  4050  buffer.  Next,  it 
turns  on  the  transistor  switching  needed  to 
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operate  the  relay.  The  TIP  29 
transistor  will  handle  about  1 
Ampere  of  coil  current. 

If  the  battery  voltage  rises  to 
the  float  setting  of  14.5  volts,  the 
relay  will  open.  When  it  does,  the 
float-regulator  circuit  will  take 
over  and  maintain  the  battery  in  a 
float  condition.  The  float  current 
will  depend  upon  the  condition  of 
the  batteries  and  the  amount  of 
photovoltaic  energy.  The  float- 
regulator  circuit  is  connected 
across  the  relay  contacts  of  tke 
main  relay.  When  the  clock  times  out  and  the 
relay  opens  for  the  array  check,  there  is  little 
or  no  contact  burning, 

Fig.  3  shows  the  float-regulator  circuit. 
As  can  be  seen,  an  LM317  is  used  in  a 
conventional  power-supply  configuration.  1 
had  to  place  a  diode  in  series  with  the  output 
of  the  regulator  chip  because  the  regulator 
sometimes  would  not  start  up— perhaps  be- 
cause of  the  battery  voltage  on  the  output  of 
the  regulator. 

With  this  diode  in  place,  there  is  no  trouble 
with  the  regulator  operating  as  it  should. 
Trimmer  pot  Rl  sets  the  voltage  of  the  regu- 
lator. It  can  be  used  to  adjust  the  current  flow 
of  the  regulator  when  in  the  float-charge 
mode.  Its  adjustment  is  not  critical.  The 
LM3I7  requires  a  heavy  sink  to  pass  the 
maximum  2  Amps  of  current. 

To  keep  from  discharging  the  battery  bank 
too  deeply,  a  low-voltage  warning  system 
was  installed.  It  operates  almost  exactly  like 
the  circuit  used  to  monitor  the  full-charge 
float  system.  The  last  comparator  of  the 
LM339  is  used  to  monitor  the  low-voltage 
point  of  1  L 7  volts. 

To  keep  the  warning  system  from  turning 
on  and  off  with  a  load,  the  pulse-delaying 
circuit  is  used.  If  it  was  not  connected,  then 
the  warning  tone  would  follow  the  CW  as  the 
transmitter  would  load  down  the  batteries.  A 
rather  exotic  sidetone  generator!  This  also 
allows  a  high-current  tum-on  load  to  be  ig- 
nored (such  as  a  power  inverter  or  motor  i . 

Also,  when  the  batteries  become  low,  I 
wanted  the  warning  to  sound  until  they  were 
almost  recharged.  If  not,  a  dead  battery  bank 
would  shut  off  the  warning  when  the  next  day 
came  and  the  panels  starting  charging 
the  bank , 

When  the  battery  voltage  dips  to  1 1 J  volts, 
pin  12  of  IC4  goes  low.  This  trips  the  time- 
delay  of  2  seconds.  At  that  same  time,  the 
comparator's  output  is  applied  to  one  side  of 
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Fig.  5.  Float -regulator  circuit. 
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Fig.  4.  System  diagram. 


an  AND  gate,  IC13.  When  the  555  timer 
times  out,  the  other  half  of  the  AND  gate  gets 
a  high  logic.  With  the  reset  comparator  (B) 
high,  the  R/S  latch  is  set.  This  turns  on  the 
gated  oscillator  which  drives  a  piezo-electric 
sounder.  The  latch  also  drives  Q7  on  via  the 
buffer  gate  and  turns  on  the  low-voltage 
LED. 

When  the  voltage  reaches  the  reset  point  of 
12.5  volts,  the  R/S  latch  is  turned  off.  It 
should  be  noted  that  the  reset  voltage  and  the 
reset  window  voltage  will  be  the  same.  I 
didn't  want  to  use  another  comparator. 

With  the  proper  transistor  switching,  a  re- 
lay could  be  placed  in  use  as  a  iow-voUage 
disconnect-  A  remote  solar-powered  repeater 
could  be  wired  to  disconnect  the  power  am- 
plifier when  the  battery  bank  is  low.  Then 
reconnect  the  amplifier  when  the  batteries 
become  60%  charged. 

Operation 

In  normal  use,  the  controller  logic  will 
work  as  follows.  Assume  full  array  power 
and  a  90%  charged  battery  bank.  At  sunrise, 
the  array  voltage  will  rise  above  10.5  volts. 
Since  the  battery  voltage  is  below  the  reset 
point  of  12.5  voks,  the  relay  is  turned  on  and 
full  array  current  is  allowed  to  flow  into  the 
batteries. 

Every  hour  the  clock  will  time  out  and 
cause  the  relay  to  open  up.  The  array  com- 
parator will  look  to  make  sure  the  array  is  still 
10.5  volts.  It  is— and  the  relay  will  again 
close.  As  the  batteries  increase  their  charge, 
the  terminal  voltage  will  rise  When  it  comes 
up  to  the  float-set  voltage  of  14.5  volts,  the 
relay  will  drop  out.  The  float  regulator  will 
now  supply  a  maximum  of  2  Amps  to  the 
battery  bank.  This  current  will  fall  back  to 
abouc  500  mA  to  1  Ampere. 

If  a  load  is  applied  to  the  batteries,  the  float 
regulator  will  try  to  supply  the  maximum 
current  of  2  Amperes.  If  the  load  is  great 
enough,  the  battery -terminal  voltage  will  fall 
to  the  reset  point  of  12,5  volts  and  again  the 
relay  will  be  turned  on  and  fiill  array  current 
will  be  applied. 

Every  hour  the  array  voltage  will  be 
checked,  When  sunset  arrives,  the  array 
voltage  will  begin  to  drop.  When  it  goes  be- 
low 10.5  volts,  the  array  comparator  wilt  tell 
the  logic  to  shut  off  the  main  relay.  The 
system  will  then  wait  until  the  next  morning, 
when  the  whole  process  repeats  itself. 

As  can  be  seen,  the  relay  will  remain  closed 
as  long  as  the  batteries  need  charging.  This 
can  be  used  as  a  cheap  and  dirty  load-manage- 
ment system-  By  connecting  the  load  through 
a  second  set  of  contacts  on  the  relay,  only 
when  the  batteries  are  fully  charged  will  the 
load  be  connected.  Of  course,  only  nonessen- 
tial loads  should  be  done  this  way* 

Putting  It  Together 

Construction  is  best  done  on  perfboard.  As 
there  are  several  options,  no  printed  circuit 
was  designed.  One  may  not  wish  to  install  the 
low-voltage  system.  That  choice  is  up  to  the 
builder, 

Since  the  controller  uses  CMOS  devices, 
some  care  should  be  used  in  their  handling. 
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Parts  List— Main  Logic 

20k Ten-turn  trimmers 

LM339  Quad  comparator 

4050  Hex  buffer 

401 1  Ouad  NAND  gate 

4049  Inverting  buffer 

4082  4-lnput  AND  gate 

555  Timers 

4027  Flip-flop 

401 7  Decade  counters 

4081  Ouad  AND  gate 

4093  Schmitt  trigger 

2N2222A 
2N2907 
TIP  29 


1 000  uF@  25  volts 

1 N4O03 

1 W4002 

12-Voltcoit,  1 0-Amp  contacts,  DPDT 

PC  mount,  1-meg  trimmer 
Piezo-electrontc  sounder 


LM317K  Regulator 

5K  PC-Mount  pot 

3-Amp  Diode  (us©  RS/276-1 1 44  for  3  Amp) 

Heat  sink  for  regulator 


Try  to  avoid  static  since  this  will  damage  the 
chips.  Also,  there  are  some  unused  gates. 
The  input  pins  should  not  be  left  floating. 
They  must  go  somewhere!  Either  tie  the  pins 
to  Vcc  or  to  ground.  (Not  shown  on  the  sche- 
matics, .  1-uF  capacitors  are  placed  at  all  Vcc 
pins  of  the  chips.) 

There  is  nothing  about  the  controller  logic 
that  is  carved  in  stone.  Feel  free  to  change  or 
to  delete  parts  of  the  logic  not  needed . 

The  circuit  could  be  wired  for  different 
types  of  ICs .  The  40 1 1  chips  that  I  used  for  an 
R/S  latch  can  be  replaced  with  a  4044  quad 
latch.  Likewise,  the  555  timers  can  be  re- 
placed with  a  4528B.  Of  course,  that  is  one 
reason  no  PC  was  done-  In  fact,  all  the  555 
timers  needed  could  be  replaced  with  one 
quad  555  timer,  the  558.  The  rest  of  the  parts 
are  very  common. 

There  are  only  two  components  that  should 
not  be  substituted:  the  main  relay  and  the 
10-tum  trimmer  that  set  up  the  comparator. 
The  relay  I  use  here  is  surplus  and  was  picked 
up  at  a  local  flea  market.  The  contact  rating  is 
25  Amperes,  The  relay  must  be  able  to  handle 
the  total  current  of  the  array. 

The  best  way  to  build  the  controller  is  in 
modules.  Photo  A  shows  the  finished  logic 
board.  This  way,  parts  of  the  circuit  can  be 
tested  before  moving  on  to  the  next  stage. 
The  modules  can  be  placed  in  groups  on  the 
single  perfboard.  The  main  modules  are: 
comparators,  power  supply,  reference  sup- 
ply, pulse-delaying  circuit,  and  output  cir- 
cuit. The  low-voltage  warning  system  would 
be  installed  last. 

Calibration 

To  set  up  the  controller,  you  will  need  a 


digital  voltmeter,  a  VOM  or  logic  probe,  and 
a  variable  power  supply. 

While  the  low-voltage  warning  system  will 
be  adjusted  last,  it  may  or  may  not  sound,  To 
keep  it  from  going  off  until  needed,  pull  the 
4093  from  its  socket.  Replace  it  when  setting 
the  warning  system. 

Apply  12  volts  to  the  circuit.  Check  that 
+5  volts  at  the  output  of  the  78L05  is  there. 
Also  check  for  +10  volts  at  the  output  of 
the  7805.  Temporarily  connect  the  battery- 
sense  voltage  to  the  power  supply.  Reading 
the  voltage  from  the  digital  meter,  set  the 
supply  at  12.5  volts.  Monitor  pin  2  of  the 
LM339  and  adjust  trimmer  R2  until  the  logic 
switches  from  high  to  low.  Rock  the  supply 
about  and  make  sure  that  pin  2  goes  low  at 
12.5  volts. 

To  set  the  float  point,  adjust  the  supply 
to  read  14.5  volts.  Monitor  pin  1  of  the 
LM339.  Adjust  trimmer  Rl  until  the  logic 
goes  low  (logic  0)+  Assuming  that  the  rest  of 
the  circuit  was  wired  correctly,  the  float- 
charge  LED  should  light  when  the  voltage  is 
over  14,5  volts. 

The  next  comparator  will  be  the  array  com- 
parator. Connect  a  wire  temporarily  to  the 
4 'panel  sense**  and  adjust  the  supply  to  read 
10,5  volts,  Monitor  pin  2  of  the  4049.  Adjust 
trimmer  R4  until  the  logic  goes  low.  Increase 
the  voltage  and  pin  2  should  go  to  a  logic  1 . 

The  last  comparator  will  be  the  low-voltage 
warning.  Set  the  supply  for  11.7  volts  and 
adjust  trimmer  R3  until  pin  12  of  1C4  goes 
low.  Increasing  the  voltage  should  make  the 
logic  switch  low.  At  this  point,  the  alarm 
should  sound. 

All  the  voltage  set  points  should  be  adjusted 
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more  than  one  time.  You  want  the  logic  to 
switch  at  the  required  setting. 

Remove  all  the  jumpers  and  disconnect  the 
power  supply.  The  controller  can  now  be 
placed  in  use.  I  used  industrial  conduit  boxes 
to  house  the  circuit  boards,  Since  1  use  both 
solar  and  wind  power  to  operate  the  station, 
both  control  systems  arc  located  together. 

Troubleshooting 

If  something  is  not  working,  then  help  may 
be  had  at  the  test  points.  Make  sure  that  the 
555  oscillator  is  running  in  the  clock.  Look  at 
pin  3.  By  following  the  pulse  through  the 
divide-by  chain,  any  problems  will  be  uncov- 
ered. Pin  1  of  the  4082  must  be  logic  1  (high) 
for  the  relay  to  close.  If  it  is  and  the  relay  is 
not  closed,  check  for  trouble  in  the  pulse-de- 
laying circuit  or  the  output  switching.  If  the 
wiring  is  fine,  then  start  looking  for  bad 
chips.  Use  sockets. 

Before  the  controller  is  put  into  use,  some 
information  about  batteries  may  be  helpful. 
There  are  two  basic  types  of  lead-acid  batter- 
ies on  the  market,  the  lead-antimony  and  the 
lead-calcium.  As  the  name  implies,  the  lead- 
antimony  battery  contains  lead  alloyed  with 
antimony  while  the  calcium  battery  is  com- 
posed of  lead  alloyed  with  calcium.  Both  bat- 
teries have  voltage  outputs  of  about  2  volts 
per  cell. 

The  lead-antimony  battery  must  now  and 
then  have  its  cells  equalized.  This  is  done  by 
slightly  overcharging  the  battery  until  all 
cells  read  the  same  specific  gravity.  The  cells 


use  up  a  greater  amount  of  water  than  the 
calcium  battery .  In  fact,  most  of  the  so-called 
*  'sealed  automobile  batteries1  *  are  lead-calci- 
um, The  lead-calcium  battery  is  less  likely  to 
sulfate.  However,  the  lead-antimony  battery 
has  a  much  better  life  cycle  and,  because  you 
can  check  the  cells  for  specific  gravity,  much 
data  may  be  obtained  on  battery  condition. 

Caveat 

There  is  a  fact  that  should  be  noted.  The 
amount  of  recharge  current  should  be  adjust- 
ed to  the  amount  of  storage.  In  other  words, 
don't  try  to  recharge  500-Ah  batteries  with 
only  1.5  Amps  of  solar  energy.  While  it  will 
in  fact  get  the  job  done,  the  controller  will  not 
be  needed.  With  array  current  under  35 
Watts,  no  controller  would  be  needed— just  a 
diode  to  prevent  discharging  at  night. 

On  the  other  hand,  don't  try  to  charge  up  a 
motorcycle  battery  with  14  Amps  of  current. 
The  controller  will  be  fooled  by  the  charge 
rate  and  stop  the  direct-charge  rate  too  soon. 
The  bottom  line  is  to  size  your  battery  capaci- 
ty to  match  your  charging  current. 

All  of  the  voltages  listed  here  were  found  to 
be  correct  for  my  station's  batteries  and  solar 
array.  The  main  thing  to  remember  is  that  the 
batteries  are  not  fully  charged  when  they 
reach  13.8  volts.  We  have  to  put  more  back 
into  them  than  we  take  out.  That  is  why  the 
float  voltage  is  14.5  volts. 

At  night,  with  a  small  load  on,  the  *  *  surface 
charge"  will  be  removed  and  the  true  stand- 
ing voltage  will  be  at  the  terminals.  This  will 


be  about  12.6  volts,  depending  on  the  tem- 
perature of  the  electrolyte.  My  solar  array 
will  put  into  the  batteries  (on  a  cool  bright 
day)  about  11  Amps.  When  the  batteries 
just  start  to  gas,  the  terminal  voltage  is  14 
volts.  When  the  voltage  hits  14.5  and  the 
controller  switches  over,  the  specific  gravity 
reads  1 .280. 

Total  Solar 

Fig.  4  shows  the  hookup  into  the  system. 
Note  that  the  battery  voltage-sense  wire  goes 
directly  to  the  battery.  Don't  cheat  and  take  it 
off  the  controller  supply  feed.  The  array 
sense  must  go  to  the  array  side  of  the  relay 
contact,  The  float  regulator  connects  across 
the  relay  as  shown. 

That  will  finish  this  project.  If  you  use 
the  controller  as  a  building  block,  expand- 
ing the  system  will  be  much  simpler.  A 
master-slave  control  unit  would  be  next.  To 
make  equalizing  the  battery  bank  easier, 
an  SPDT  switch  may  be  placed  in  the  battery- 
sense  line.  This  would  select  the  actual  bat- 
tery voltage  or  a  predefined  set  voltage. 
That  way.  the  battery  will  get  an  overcharge 
and  equalize  its  cells.  A  limited  overcharge 
will  be  good  for  the  batteries  every  now 
and  then. 

No  matter  how  many  times  I  watch  the 
ammeter  move  up  and  down,  the  thrill  1  get 
from  communicating  around  the  world  with 
solar  energy  is  still  beyond  words.  Perhaps 
you,  too,  will  give  it  a  try ,  now  that  you  know 
how  to  control  the  power  of  the  sun!  ■ 
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Manufacturers  of  Quality  Communications  Equipment 


•Repeaters 
•Links 

•Remote  Base 
•Low  Band, 
VHF,UHF 
•Receivers 
•Transmitters 
•Antennas 
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Hi  Pro'Ei 


Repeater 


Hi  Pro  E 

EXPANDABLE  REPEATER  SYSTEM 


Standard  and 

Computerized 

Controllers 

Standard  and 

Computerized 

Auto  Patches 

Duplexers 


■  A  NEW  CONCEPT  IN  REPEATER  DESIGN,  THE  HI  Pro  "E"  IS  AN  EXPANDABLE  REPEATER  WITH  THE  FOLLOWING  FEATURES:  A  BASIC  REPEATER  WHICH  WOULD  IN- 
CLUDE A  COMPLETE  RECEIVER.  TRANSMITTER,  COR.  FRONT  PANEL  CONTROLS  AND  INDICATORS,  LOCAL  SPEAKER  AND  MIC  JACK  AND  CAPABLE  OF  FUTURE 

EXPANSION.  ALL  HOUSED  IN  AN  EXTREMELY  RUGGED,  ENCLOSED.  19-INCH  RACK  MOUNTABLE  CABINET, 
•  THIS  SYSTEM  CAN  BE  EXPANDED  AT  TIME  OF  PURCHASE  OR  CAN  BE  AN  AFTER-PURCHASE  ADD  ON.  THE  ADD  ONS  ARE— HIGHER  POWER.  1 1W220  VAC  POWER 
SUPPLY,  IDENTIFIER,  AUTO  PATCH.  OR  COMPUTER  CONTROLLERS.  IN  ADDITION  TO  THES€  ADD  ONS  AN  ADDITIONAL  RECEIVER  AND  TRANSMITTER  CAN  BE 

MOUNTED  INTERNALLY  FOR  USE  AS  CONTROL  LINKS,  REMOTE  BASE  OR  DUAL  BAND  OPERATION.  ETC. 
AN  EXTENSION  PANEL  IS  AVAILABLE  FOR  LOCAL  MONITORING  OF  THE  REPEATER  AND  CONTAINS  ALL  NECESSARY  METERING.  STATUS  LIGHTS  AND  INDICATORS-  ALL 
ADD  ONS  ARE  AVAILABLE  FROM  THE  COMPANY  AND  ARE  COMPLETE  INCLUDING  INSTRUCTIONS.  THE  Hi  Pro  "E"  IS  AVAILABLE  IN  NOVEMBER. 


MAGGIORE  ELECTRONIC  LAB. 
590  Snyder  Ave..     West  Chester,  PA  19382      Phone  (215)  436-6051     Telex  499  0741  MELCO 


WRITE  OR  CALL  FOR  OUR 


CATALOG 


THE  MOST  AFFORDABLE 
REPEATER 

ALSO  HAS  THE  MOST  IMPRESSIVE 
PERFORMANCE  FEATURES 

IAND  GIVES  THEM  TO  YOU  AS  STANDARD  EQUIPMENT!) 


Band 


Kit 


10M.6M, 
2M,220       $680 


440 


$780 


Wired 


$880 


$980 


FEATURES: 


SENSITIVITY  SECOND  TO  NONE;  0. 15  uV(VHF),  0.2  uVfUHRTYR 
SELECTIVITY  THAT  CANT  BE  BEAT!  BOTH  8  POLE  XTAL  FILTER 
&  CERAMIC  FILTER  FOR  >  100dBAT  ±  12KHZHELICALRESQN- 
ATOR  FRONT  ENDS  TO  FIGHT  DESENSE  &  INTERMOD, 
OTHER  GREAT  RECEIVER  FEATURES:  FLUTTER-PROOF 
SQUELCH,  AFC  TO  COMPENSATE  FOR  OFF-FREG TRANSMIT- 
TERS, SEPARATE  LOCAL  SPEAKER  AMPLJFIER  &  CONTROL 
CLEAN,  EASY  TUN  ETRANSMlTTER;UPTO  20  WATTS  OUT  (UPTO 
SOW  WITH  OPTIONAL  PA). 


HIGH  QUALITY  XMTR  &  RCVR  MODULES  FOR 
REPEATERS,  LINKS,  TELEMETRY,  ETC. 


•  R144IR220  FM  RCVRS  for  2M  or  220  MHz,  0.15uV 
sens,;8  poie  xtal  filter  &  ceramic  fitter  in  i-f ,  helical 
resonator  front  end  for  exceptional  selectivity, 

>i0OdBat  *  12KHZ.  best  available  today.  Flut- 
terproof  squelch.  AFC  tracks  drifting  *mtrs, 
Xtal  oven  avail,  Kit  only  Si  38. 

•  R451  FM  RCVR  Same  but  tor  uhf.  Tuned 
line  front  end,  0.3  uV  sens.  Kit  only  $138. 

•  R76  FM  RCVR  for  10M.  6M.  2M.  or  220.  As  above, 
but  w/o  AFC  or  hel.  res.  Kits  only  $118.  Also  avail  w/4  pole  filter,  only  $98/kit. 

«  R1 10  VHF  AM  RECEIVER  kit  for  VHF  aircraft 
or  ham  bands  or  Space  Shuttle.  Only $98, 


■  T51  VHF  FM  EXCITER  ionOM.eM^M,  or 

220  MHz_2  Walls  continuous,  up  to  3  W 
intermittent  S68/kit 

•  T451  UHF  FM  EXCITER  2to3Watts.KitonlyS78. 
Xtaiovenawail 

*  VHF  &  UHF  LINEAR  AMPLIFIERS.  For  either  FM  or  SSB.  Power  ievels 
from  10  to  45  Watts  to  go  with  exciters  &  xmtg  converters.  Several  models. 
Kite  from  17a 


NOW— FCC  TYPE-ACCEPTED  TRANSMITTERS  A  RECEIVERS  AVAILABLE 
FOR  HtGH-BAND&  UHF.  CALL  FOR  DETAILS* 


RECEIVING  CONVERTERS 


Models  to  cover  every  practical  rf  &  if  range  to  listen  to  SS8. 
FM.ATV.etcNF  =  2dBo<ie83. 


LOW-NOISE  PREAMPS 


MINIATURE  PREAMPS 


VHF  MODELS 

Kit  with  Case  $49 

Less  Case  £39 

Wired  $69 


UHF  MODELS 

Kit  with  Case  $59 

Less  Case  $49 

Wired  $75 


Input  H*ng« 

2B-32 
S0-S2 
50-5* 

1AI-J46 

us-n/ 

T4J-1-U4 
146-146 
144-1*6 
220-222 
220-22* 
222-22S 
220-224 
222-224 


•t.l,'    AM 

436-437 

432-436 

432-436 

43S25 


Outout 

T44-14B 
26-30 

144-548 

26-30 

26-30 

27-27  4 

28-30 

50-54 

26-30 

144-148 

144-146 

50-54 

26-30 


23-30 

26-30 

144-148 

61.25 


SCANNER  CONVERTERS  Copy  806MHz  band  on  any  scarv 
nor.  WJred/iesied  ONLY  £63, 


TRANSMIT  CONVERTERS 


For  SSB,  CW.  ATV,  FM.  etc.  Why  pay  big  bucks  for  a  mull i 
mode  rig  for  each  band?  Can  be  linked  with  receive  convert - 
ers for transceive.2  Walt s  ouiputvhf,  1  Watt  uhf 


Hamtronics  Breaks 
the  Price  Barrier! 

No  Need  to  Pay  $80  to  $125 
for  a  GaAs  FET  Preamp. 


FEATURES: 

•  Very  Low  Nose:0/7dB  VHF.  0.8dB  UHF 

•  High  Gain:  1 3  to  20d Bh  Depending  on  Freq- 

•  Wide  Dynamic  Range  for  Overload  Resistance 

•  Latest  Due  J -gate  GaAsFET,  Very  Stable 


NEW 


MODEL 
LNW-144 
LNW-16G 

LNW-220 
LNW-432 


GaAsFET  Preamp*  with  tea- 

lures  simp  Ear  to  LNG,  ex 

cept  designed  for  LOW 

COST  and  SMALL 

SIZE:  only  S8"W  x 

T  5/BL  x  3WH  Easily 

mounts  inside  many 

radios. 


TUNES  RANGE  KIT 

120-150  MHz  $19 

150-200  MHz  $19 

200-270  MHz  $19 

400-500  MHz  $19 


WIRED 
$34 
$34 

$34 
$34 


MODEL 

LNG-2B 

LNG-50 

LNG-144 

LNG-160 

LNG-220 

LNG-432 

LNG-800 


TUNES  RANGE 

26-30  MHz 

46-56  MHz 
137-150  MHz 
150-172  MHz 
210-230  MHz 
400-470  MHz 
800-960  MHz 


PRICE 

$49 
$49 
$49 
$49 
$49 
$49 
$49 


IN-LINE  PREAMPS 


NEW 


For  VHF, 
Model  XV2 
Kit  $79 
Wired  $149 
(Specify  band) 

For  UHF, 

Model  XV4 
Kit  $99 
Wired  $169 


EieilfM 

Input  Rings 

2W0 


26-30 

36-30 

144-146 

144-146 

26-30 
26-30 
50-54 

T4A    TJ8 


Antenna 
Output 

144-146 
145-146 

50-52 

144-144.4 

230-222* 

220-224 

50-52 
144-146 

26-30 

*S2^434 

436^437 
432-436 

43625 
432-436- 


*  Add  S30*or2M  input 


VHF  A  UHF  LINEAR  AMPLIFIERS.  Use  with  above. 
Power  levels  from  10  to  45  Watts.  Several  models, 
kits  from  S7S 


HELICAL  RESONATOR 
PREAMPS 


Low-noise  preamps  with 
helical  resonators  re- 
duce inter  mod  and 
cross-band  interference 
in  critical  apptications. 
12  dB  gain. 


GaAsFET  Pre- 
amp  with  fea- 
tures like  LNG 
Automatically 
switches  cut  of 

Ing  transmit.  Use  with  base  or  mobile 
transceivers  up  to  25W  Tower  mig  hdwr  incl. 

MODEL         TUNES  RANGE       KIT       WIRED 

LNS-144  120-150  MHz  $68  $98 

LNS-160  15CMB0MHZ  $68  $98 

LNS-220  200-240  MHz  S68  $98 

LNS-432  400-500  MHz  $68  $98 


Model 

HRA-144 
HRA-220 
HRA-432 
HRAi  ) 
HRAK     ) 


Tuning  Range 

143-150  MHz 
213-233  MHz 
420-450  MHz 
150-174  MHz 
450-470  MHz 


Price 

$49 
$49 
$59 
$54 
$64 


ACCESSORIES 


*  MO  202  FSK  DATA  MODULATOR.  Run  up  to 
1200  baud  digital  or  packet  radio  signals 
through  any  FM  transmitter 

*  DE  202  FSK  DATA  DEMODULATOR 

*  COR-2  KIT  With  audio  mixer,  (oca!  speaker 
amplifier,  tail  &  lime-out  timers 

*  COR'3  KIT  with  ■courtesy"  beep". 

*  DTMF  DECODER/CONTROLLER  KITS 

*  AUTOPATCH  KITS.  Provide  repeater  auto- 
patch,  reverse  patch,  ptione  line  remote 
control  of  repeater,  secondary  control 

*  CWID  KITS  •  SIMPLEX  AUTOPATCH 


Send  $1  for  Complete  Catalog 

(Send  $2.00  or  4  IRC'S  for  overseas  mailing) 

Order  by  phone  or  mail  •  Add  $3  S  &  H  per  order 

(Electronic  answering  service  evenings  &  weekends) 

Use  VISA,  MASTERCARD,  Check,  or  UPS  COO. 


m ironies,  inc. 

65-D  MOUL  ROAD  •  HILTON  NY  14468 

PhOne:  716-392-9430  Hamtronics'  is  t  registered  Iradamart 


"When  You  Buy,  Say  73 


" 
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Stephen  B.  McArthur  KX6E 
891  Green  Lawn  Ave. 
Camarilla  CA  93010 


Age,  PDQ 


Take  the  cotton  out  of  your  ears— add  automatic 

gain  control  to  your  Century/21. 


It's  happened  to  all  of  us:  You're  using  a 
no- frills  receiver,  probably  direct  con- 
version, and  you've  got  the  gain  all  the  way 
up  trying  to  copy  that  weak  one  down  in 
the  noise,  and  all  of  a  sudden— screech!  A 
local  has  come  on  and  nearly  melted  the 
headphones  before  you  can  crank  the  gain 
back  down. 


Photo  A .  PDQ  age  circuit. 


Photo  B.  PDQ  circuit  installed  in  a  Century/ 
2L 
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Well,  before  you  throw  your  hands  up  in 

disgust  and  condemn  ihe  ol"  rig  to  exile  on  the 
closet  shelf,  have  a  look  here.  All  that  radio 
needs  is  a  little  age— and  this  simple  circuit 
just  may  be  the  ticket! 

Age  stands  for  automatic  gain  control,  and 
it  is  just  that:  a  feature  in  a  receiver  that 
automatically  adjusts  the  gain  of  the  receiver 
to  keep  the  audio  output  at  a  fairly  constant 
level  over  a  wide  range  of  signal  strengths  *  In 
other  words,  for  very  weak  signals  the  gain  is 
adjusted  higher,  increasing  the  audio  level; 
for  strong  signals,  the  gain  is  adjusted  lower, 
decreasing  the  audio  level. 

Many  of  the  less  expensive  receivers  or 
transceivers  on  the  market  lack  an  age  fea- 


ture, particularly  the  QRP  radios.  The  Ten- 
Tec  Century /21  is  typical,  I  designed  the 
"PDQ  Circuit"  for  use  in  my  Century/21, 
but  with  a  little  modification  it  can  be  used 
with  other  radios  having  similar  configura- 
tions. It  is  easily  built,  requires  very  little 
modification  to  the  receiver,  and  is  simple  to 
remove  should  you  ever  decide  to  restore 
your  radio  to  its  original  condition. 

Principle  of  Operation 

There  are  several  ways  to  achieve  automat- 
ic gain  control  in  a  receiver-  They  all  give  the 
same  general  results,  but  some  provide 
better  performance  than  others.  The  strength 
of  the  signal  is  sampled  after  the  filter  stage 
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Fig.  /.  Age  schematic. 


Joe  Roeder  WMWPY 
2021 N.  W,  65th  #4 

Seattle  WA  93107 


Radio  to  Go 


If  you  can 't  bear  to  be  parted  from  your  rig, 
strap  on  WBOWPY's  VOX  headset 


The  term  "ham  radio  operator"  usually 
conjures  up  the  image  of  a  man  silting  in 
some  remote  corner  of  his  basement  sur- 
rounded by  racks  of  glowing  equipment, 
puffing  on  his  pipe  while  talking  to  some 
far-off  exotic  land,  the  gentle  buzz  of  60 
cycles  oozing  out  of  every  box.  Occasionally 
he  flips  a  switch,  jots  something  down,  or 
relights  his  pipe. 

On  the  Go 

I'm  27 and  active  in  cycling  and  backpack- 
ing,  so  1  don't  fit  the  stereotyped  image  of  a 
"ham, ' '  and  Vm  sure  that  many  of  you  don"tt 
either.  Unfortunately,  that  may  mean  all  your 


STRAW 

RELIEF  - 


Fig.  1.  Here  s  how  to  sort  out  which  lead  goes 
to  what. 
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radio  equipment  is  in  mothballs  most  of  the 
time.  1  have  a  way  to  let  your  gear  see  the 
light  of  day. 

Solid-state  equipment  is  ideally  suited  for 
transportation — trouble  is,  we  still  have  to 
operate  it,  sometimes  under  Jess  than  ideal 
circumstances.  Ever  try  to  work  20m  side- 
band while  driving  somewhere  in  a  manual- 
shift  car?  If  you  had  a  headset  wired  to  the 
radio,  your  hands  would  then  be  free  to  do 
what  is  most  important— keeping  your  vehi- 
cle on  the  road. 

A  Solution 

Pick  up  one  of  those  personal  communica- 
tor radios—that  uses  49  MHz  FM  for  short- 
range  contacts— -at  most  iwo-way  radio  deal- 
ers  and  use  the  headset  from  it.  The  prices 

Fve  seen  range  from  $50  down  to  $22  on 
sale.  That's  not  bad,  especially  if  you*ve  been 
looking  at  Telex  prices.  Even  the  headset 
from  ICOM  costs  $40,  and  that  doesn't  have 
an  antenna.  The  communicator  headsets  all 
have  one  earpiece,  an  antenna,  and  a  boom* 
mounted  electrct  condenser  microphone. 

Remove  the  headset  from  the  radio  and 
either  file  the  radio  parts  for  future  projects  or 
chuck  them.  There  are  three  coax  cables 


*f?V 


t 


470 


***+¥• 


1 
I 


10* 


VF 


UiC 
AUP 


oi  on 

0-Olp.f 


■M- 


m 


-•mi£  Plug 


a v pass 
;ioovf 


Fig,  2,  You  may  have  to  bring  voltage  to  the 

microphone  jack. 


coming  from  the  headset.  The  lead  that  goes 
"click"  when  you  check  it  with  an  ohmmeter 
is  the  earpiece-  Check  for  connection  be- 
tween the  antenna  rod  and  the  remaining  two 
coax  centers,  and  you'll  find  the  antenna  coax 
that  way.  The  one  remaining  is  the  mike  (Fig. 
1).  Wire  a  3+5  mm  stereo  plug  on  the  mike 
and  speaker  wires,  and  a  2.5  mm  plug  on  the 
antenna  wire.  1*11  talk  more  about  the  antenna 
later;  the  headset  should  be  all  set  for  now. 

Now  make  an  adapter  cord  for  your  rig-  If 
the  radio  doesn't  have  voltage  on  its  micro- 
phone line,  you'll  have  to  modify  your  radio 
to  power  the  mike  (Fig,  2).  It  will  still  be 
useful  for  your  old  mike  as  well.  If  you  have 
an  extra  pin  on  the  microphone  jack*  run  a 
wire  to  the  rig's  speaker:  (Some  radios  bring 
speaker-level  receive  audio  to  the  mike  jack 
already;  check  your  schematic.) 

Tape  Recorder  to  the  Rescue 

You're  well  on  your  way  to  being  able  to 
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Fig,  3,  Power  schemes  for  the  tape  recorder. 


i 


which  provides  the  selectivity  for  the  receiv- 
er, and  one  or  more  of  the  gain  stages  in  the 
receiver  are  adjusted  to  accommodate  the  lev- 
el of  signals  being  received  at  any  particular 
instant 

Some  methods  sample  the  signal  at  the  i-f 

stages,  some  in  the  audio  section.  The  gain 
can  be  adjusted  at  the  i-f.  This  particular 
circuit  samples  the  signal  at  the  audio  stages, 
and  adjusts  the  gain  at  the  i-f  stage.  (Addition- 
al reading  on  the  subject  can  be  found  in  the 
references  listed  at  the  end  of  this  article,) 

The  schematic  in  Fig.  1  shows  the  age 
circuit  added  to  the  Cenmry/21.  Audio  is 
taken  from  the  headphone  jack  on  the  front 
panel  and  the  peaks  of  the  audio  are  detected 
by  op  amp  111  A,  and  Dl,  R3*  and  C2.  Dl 
rectifies  the  signal,  and  the  positive  peaks 
charge  C2  through  R3.  The  lime  constant  of 
the  " 'attack**  of  the  age  is  set  by  this  RC 
network.  The  output  of  this  peak  detector  is 
inverted  and  level-shifted  by  U IB  so  that  the 
age-control  voltage  at  U 1  pin  7  ranges  from 
+6  V  for  no  signal  input  to  0  V  for  large 
signals.  The  "decay*  of  the  age  is  deter- 
mined by  the  RC  network  formed  by  R4 
andCL 

R7  and  R8  on  the  Century /2Ts  front-end 
board  set  the  operating  bias  for  the  i-f  amplifi- 
er, Q2.  This  is  normally  fixed  at  + 1.8  V  in 
receive  mode.  Note:  Before  any  /21  owners 
begin  complaining,  please  note  that  the 
voltage  chart  in  the  owner's  manual  contains 
a  typo:  Q 1  *s  and  Q2 '  s  values  are  all  swapped! 

By  lowering  the  voltage  on  the  base  of  Q2, 
its  operating  point  can  be  pulled  closer  to 
cutoff,  reducing  its  gain,  until  finally  it  will 
pass  no  signal  ai  all.  So  by  removing  the 
normal  voltage  source  by  cutting  at  R7  as 
shown  in  Fig,  1  and  adding  the  wire  to  the  age 
board,  we  have  added  age  to  the  Century /21  *s 
list  of  features. 

The  proper  range  of  control  voltage*  +  1*8 
V  to  0  V,  is  obtained  by  selecting  the  value  of 
R8  on  the  age  board— in  this  case,  2,7k 
Ohms.  This  value t  in  conjunction  with  R8  on 
the  front-end  board  ( 1  kilohm) .  forms  a  resis- 


Parts  List 

C1 

,01  uf  ceramic 

Radio  Shack ,  other  sources 

C2 

to  uF  tantalum 

Radio  Shack 

R1,  R2»  R6,  R7 

47kilohml1/4Wattl5% 

Radio  Shack 

R3 

1  kilohm,  1M  Watt,  5% 

Radio  Shack 

R4 

100kilohrnl1/4Wattl5% 

Radio  Shack 

R5 

220  kilohm,  1/4  Watt,  5% 

Radio  Shack 

R8 

2.7  kilohm,  1tt  Watt,  5% 

Radio  Shack 

D1 

1N914, 1N4148Tetc, 

Radio  Shack 

U1 

LF412rTL084(etC. 

Radio  Shack 

tive  divider,  properly  scaling  the  range  of  the 
control  voltage. 

Construction 

Since  the  circuit  operates  at  audio  frequen- 
cies, construction  and  parts  selection  is  rela- 
tively noncritieaL  The  resistor  pairs  R1/R2 
and  R6/R7  are  not  critical  in  value,  but 
should  be  selected  to  match  closely ,  Op  amp 
U 1  could  be  just  about  any  of  the  common 
FET  input  types .  1  selected  the  LF4 1 2  simply 
because  I  had  one  in  the  junk  box,  and  it  had 
two  op  amps  in  one  package.  Try  adjusting 
the  values  of  R3  and  R4  if  you're  of  the 
experimental  bent;  the  attack  and  hang  times 
will  change. 

I  mounted  the  circuit  on  the  heat  sink  on  the 
adjacent  low-level  driver  board,  using  some 
of  that  double-sticky  foam  tape  available  at 
hardware  stores,  I  used  a  double  layer  to 
insure  against  shorting  through  the  tape.  Inci- 
dentally, if  you  ever  need  to  move  one  of 
those  through-the-glass  mobile  VHF  anten- 
nas, this  tape  is  a  perfect  replacement  for  the 
stuff  that  came  with  the  antenna. 

Fig.  2  shows  the  foil  side  of  a  printed-cir- 
cuit  layout  I  used.  On  small  projects  like  this, 
1  generally  cover  the  copper  of  a  small  piece 
of  board  with  wide  masking  tape,  and  use  a 
sharp  knife  to  remove  the  tape  where  I  want 
the  copper  to  be  etched  away .  It  takes  a  steady 
hand  and  more  time  than  it's  probably  worth, 
but  it*s  good  therapy — and  whai's  a  hobby  for 
if  not  to  creatively  "waste"  lime? 


Fig.  3  shows  the  placement  of  the  parts  for 
the  printed-circuit  layout  from  the  component 

side  of  the  board. 

Operation 

Operation  is  simplicity  itself:  just  turn  on 
the  receiver!  It  is  possible  that  when  the  audio 
gain  is  set  very  high,  a  noticeable  "pump- 
ing' of  the  audio  will  take  place.  This  is 
characteristic  of  audio-derived  age  and  would 
require  a  far  more  complex  ^cut-and-jump*' 
to  the  receiver  to  fix,  I  decided  to  keep  this 
project  simple,  and  not  have  to  perform  ma- 
jor surgery  on  my  radio.  The  cure  is  simply  to 
turn  the  gain  down  until  the  pumping  ceases. 
The  audio  level  will  drop  very  little,  if  at  all 
(the  age  is  doing  its  job!),  and  the  pumping 
action  will  disappear. 

A  worthwhile  wrinkle  to  add  to  this  project 
would  be  to  put  a  switch  on  the  front  panel 
that  could  be  used  to  defeat  the  age  when 
desired.  An  SPOT  switch  at  the  X  mark  on 
the  front -end  board  (Fig.  1)  could  select  be- 
tween the  age  and  the  normal  circuit.  Better 
yet,  how  about  a  switch  to  change  the  hang 
time  by  switching  in  different  values  for  R4? 
At  any  rate,  have  fun  with  this  project  and 
with  your  new  old  radio!  ■ 
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1,  TheARRL  198S  Handbook,  Chapter  12, 

2.  Solid  Slate  Design  for  the  Radio  Amateur, 
pp.  90^94,  ARRL 
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Fig.  2,  PC  hoard,  fait  side. 
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Fig.  5.  ICOM  '$  suggestion  for  PTT. 


run  your  rig  in  the  car  with  hands-free  VOX 
and  a  personal  speaker  that  won't  blast  the 
wife  and  kiddies  out  of  the  car  with  the  Rus- 
sian Woodpecker.  But  you'll  still  want  to  log 
your  contacts,  I  suggest  an  inexpensive  tape 
recorder.  Build  a  voltage  regulator  into  the 
recorder,  making  sure  it's  well-bypassed 
(Fig.  3), 

On  the  back  of  most  ham  equipment  there  is 
a  jack  labelled  "AUX'1  to  which  is  brought 
+  12V,  mike  audio,  receive  audio  (not  neces- 
sarily speaker  level),  and  so  on.  This  can  be 
used  as  the  power  and  audio  interface  to  your 
recorder. 


"Ever  try  to  work 
20m  sideband 
white  driving?" 


Wire  it  like  this:  The  same  pin  on  the  AUX 
jack  may  be  used  for  both  receive  and 
transmit  audio  to  the  recorder.  Go  down- 
stream from  the  mike  and  find  a  point  af- 
ter the  transmit  audio  has  been  amplified. 
Connect  this  point  to  the  audio  pin  of  the 
AUX  jack  through  some  high  value  of  resis- 
tance. You'll  have  to  experiment  to  find  the 
correct  value.  Do  the  same  with  the  receive 
audio  (Fig,  4).  You  will  probably  end  up  at 
the  speaker.  With  the  resistors  in  the  circuit, 
the  receive  audio  shouldn't  trip  the  VOX, 
even  though  it  is  connected  to  the  transmit 
line,  due  to  the  high  isolation  provided  by  the 
resistors* 

Now  when  you're  driving  down  the  road, 
you  can  talk  to  someone  with  your  hands  free, 
except  for  when  you're  starting  and  slopping 
the  recorder.  To  record  the  time,  frequency, 
and  other  information,  just  turn  the  drive  all 
the  way  down  on  the  transmitter  and  talk 
normally.  The  radio  won't  put  out  any  pow- 
er, and  your  voice  will  be  recorded. 
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On  to  Two 

Next,  the  2m  hand-held,  If  you  want  hands- 
fret:  operation,  you  could  strap  your  HT  onto 
your  belt  and  fry  your  kidneys.  Instead,  build 
an  adapter  that  converts  the  antenna  fitting  of 
your  radio  to  a  2,5  mm  jack.  Disassemble  the 
earpiece  of  the  headset  (it  usually  snaps 
apart);  inside,  there  is  a  small  coil  which 
matches  the  headset's  antenna  to  49  MHz, 
Bypass  this  with  a  blob  of  solder  on  the  pins, 
and  reassemble  the  earpiece.  The  antenna 
should  be  about  19  inches  long,  which  is  a 
good  match  for  146  MHz — I  measured  the 
swr  on  mine,  and  it  was  acceptable.  On-the- 
air  tests  comparing  the  headset  antenna  with  a 
rubber  duck  at  waist  height  confirmed  that  the 
whip  outperforms  the  duck. 

Now  to  key  the  radio.  ICOM  suggests  key- 
ing the  mike  ground  line,  but  to  do  so  would 
have  made  the  headset  unusable  for  other 
radios  that  I  own  (Fig,  5).  I  opted  instead  to 
key  the  positive  line.  I  found  in  my  junkbox  a 
switch  that  fit  nicely  under  my  little  finger, 
and  wired  to  it  a  suitable  length  of  of  double- 
shielded  wire  (Fig.  6). 

To  keep  the  switch  in  my  hand,  I  add- 
ed some  Velcro  to  it  (Fig.  7a).  Solder  the 
braid  of  the  coax  to  the  switch  body  for  strain 
relief  and  use  enough  wire  to  go  up  your 
arm  and  down  to  the  radio.  To  keep  the  wire 
in  place,  I  used  elastic  bands  at  the  elbow 
and  up  my  arm.  To  help  with  strain  relief 
on  the  headset,  take  an  alligator  clip  and 
crimp  it  around  the  wire  just  below  the  ear- 
piece and  use  that  to  clip  onto  your  shirt  (Fig. 
1).  The  radio  goes  on  the  belt.  Ifs  really 
tun  to  go  cycling  around  town  with  this  gctup 
on.  IVe  received  some  good  double-takes 
doing  this. 

For  the  really  hard-core  enthusiast,  you 
can  get  a  mobile  antenna  mount,  an  "L" 
bracket,  and  a  suitable  plug,  and  mount  ev- 
erything on  your  external-frame  backpack.  A 
quarter- wave  whip  will  work  fine  (a  5/8  will 
look  weird)  and  it  can  double  as  a  stainless- 
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Fig.  Z  (af  Remote  PTT  switch  for  an  HT. 
(b)  The  remote  switch  in  action. 


steel  marshmallow  stick.  Now  you  can  go  off 
to  the  mountains,  the  seaside,  the  desert,  or 
whatever  and  have  emergency  communica- 
tions, provided  you  can  reach  a  repeater.  To 
be  sure  the  battery  doesn't  freeze  and  die, 
keep  it  in  your  jacket  during  the  day  and  in 
your  sleeping  bag  at  night, 

Now  all  I  have  to  figure  out  is  how  to  get 
HBO  on  the  Cascade  Crest  Trail . . . .  ■ 
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Remote-Controlled 

Everything 

Secure,  wireless  control  for  your  next  project  is  no 

longer  a  remote  possibility. 


Remote-controlled  garage-door  openers 
_  are  becoming  so  common  now  that 
many  people,  including  me,  consider  them  as 
much  a  necessity  as  a  toaster  or  tawn  mower. 
Almost  all  door  openers  use  a  radio  link 
to  stan  the  motor  thai  raises  and  lowers 
the  door. 

Have  you  ever  looked  at  thai  little  transmit- 
ter clipped  to  the  visor  of  your  car  and  won- 
dered what  was  inside?  Maybe  you  opened  it 
up  (after  all,  you1  re  a  ham,  right?)  and  were 
surprised  to  see  only  a  small  handful  of  parts. 
V\l  bet  you  thought,  "Gee,  and  they  want 
thirty  bucks  for  a  new  transmitter!* 

Maybe  you  also  started  thinking  of  all  the 
neat  uses  you  could  have  for  a  small  remote- 
control  system  thai  could  reach  up  to  200  feet 
or  so.  How  about  a  remote  PTT  switch  that 
could  key  up  your  transmitter  in  the  shack 
while  you  stand  at  the  antenna  with  the  swr 
meter?  Or  a  remote  TV  or  light  control? 

How  about  a  wireless  doorbell  for  the  front 
gate?  Or  maybe  a  beeper  in  the  house  that 
alerts  you  when  the  mail  arrives?  The  possi- 
bilities are  endless.  The  only  reason  you 
haven't  done  these  already  is  because  they 
sounded  too  complicated,  right?  After  all, 
you'd  have  to  build  a  complete  transmitter 
and  receiver  for  each  use. 

Vm  going  to  help  you  build  a  simple,  se- 
cure radio  link  that  can  be  used  as  the  basis  for 
a  very  reliable  home-security  system,  or  any 
other  use  you  can  think  of. 

Look  at  Fig,  1  -  At  the  left  is  a  pushbutton 


switch  that  powers  up  the  rest  of  the  transmit- 
ter when  closed.  The  digital-coding  IC  sends 
a  serial  stream  of  pulses  to  the  base  of  a 
single-transistor  oscillator.  The  oscillator 
aims  on  with  a  high  pulse,  and  is  off  between 
pulses.  The  antenna  is  usually  just  the  oscilla- 
tor's inductor  stretched  out  so  that  it  will 
radiate  better. 

This  on/off  signal  (just  think  of  it  as  fast 
CW)  is  picked  up  at  the  receiver  by  a  supcrrc- 
generative  detector.  Back  in  earlier  times, 
many  simple  receivers  built  by  hams  used 
superregenerative  detectors.  They  have  their 
limitations,  which  we'll  talk  about  in  a  mo- 
ment, but  it's  hard  to  beat  a  single-transistor 
receiver  for  simplicity ! 

The  output  of  the  detector  is  a  demodulated 
audio  signal  that  is  amplified  and  sent  to  a 
decoder  IC.  If  the  codes  selected  in  both  the 
transmitter  and  receiver  match  (usually  set  by 
DIP  switches),  the  receiver  IC  keys  a  relay 
that  stays  activated  as  long  as  the  proper  code 
is  still  being  transmitted.  The  relay  contacts 
can  be  used  to  ring  a  bell,  fire  a  cannon,  or 
whatever  is  desired. 

Encoder/Decoder  Chip 

Simple,  right?  The  system's  reliability  is 
based  on  the  digital  encoder/decoder  chip's 
ability  to  make  sure  that  only  a  particular 
code  will  close  the  relay,  and  not  random 
noise  or  other  signals  coded  differently.  Most 
manufacturers  of  garage-door  and  security 
systems  use  their  own  proprietary  coding  ICs 
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that  are  purposely  incompatible  with  each 
other.  All  are  based  on  the  same  principle, 
though. 

Look  at  Fig.  2.  This  is  a  pinout  for  the 
National  MM53200chip.  It  is  available  from 
several  sources,  such  as  Jameco.  Pins  I 
through  12  are  for  setting  the  code  you  want. 
Twelve  inputs  means  that  you  can  have  2 l2,  or 
4096,  different  codes.  The  connections  to 
these  pins  must  match  in  both  the  transmitter 
and  the  receiver.  Fig.  3  shows  how  the  con- 
nections should  be  made.  Either  a  DIP  switch 
or  jumpers  can  be  used.  The  IC  has  internal 
pull-ups  on  the  code  input  pins,  so  they  are 
either  grounded  for  a  1  bit  or  left  open  for  a 
Obit. 


".  .  .  this  chip  set 

uses  trinary  coding  with 

nine  bits,  which  gives 

39,  or  19 f  683,  different 

codes  possible!" 


Looking  at  the  other  pins,  you  see  a  100k 
resistor  and  a  180-pF  capacitor.  These  two 
pans  set  the  chip's  internal  clock  frequency  at 
about  100  kHz.  Use  5%  components,  but  do 
not  be  concerned  if  the  clock  frequencies  in 
the  transmitter  and  receiver  do  not  match 
exactly.  You  would  have  to  have  at  least  a 
iS%  mismatch  before  they  wouldn't  work 
together. 

If  you  don't  have  the  values  specified,  sub- 
stitution is  all  right.  The  formula  for  the  clock 
frequency  is  2/RC.  Other  values  like  47k  and 
470  pF  are  fine.  You  can  use  any  other  fre- 
quency, like  50  kHz,  if  you  want,  as  long  as 
the  transmitter  and  receiver  are  the  same.  The 
oscillator  input  pin  can  also  be  driven  by  an 
external  oscillator.  In  that  case,  you  would 
delete  the  resistor  and  capacitor. 

Pin  1 5  decides  whether  you  have  a  trans- 
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Fig.  2.  Pinout  of  the  National  Semiconductor  MM532Q0  encoder/de- 
coder chip. 


mittcr  or  a  receiver.  Grounding  it  gives  you  a 
receiver.  Connect  it  to  [he  battery  supply  (pin 
18)  for  a  transmitter.  Do  not  leave  it  open.  If 
it  is  a  receiver t  send  [he  data  in  on  pin  16.  If 
if  s  set  up  as  a  transmitter,  the  data  comes  out 
on  pin  17,  and  pin  16  is  grounded  also.  I 
recommend  that  you  test  the  setup  in  Fig.  3 
with  a  solderless  breadboard,  first.  Just  con- 
nect  the  code  output,  pin  17,  from  the  trans- 
mitter to  the  code  input,  pin  1 6,  on  the  receiv- 
er. Then  watch  the  normally -high  output 
from  pin  17  on  the  receiver  go  low  when  the 
codes  match.  You  can  do  that  with  a  low-cur- 
rent LED  or  a  voltmeter.  Later  on,  this  output 
will  drive  a  transistor  that  will  energize  a 
relay. 

Fig.  4  shows  the  nature  of  the  data  being 
sent  and  received  in  this  system.  Starting 
from  the  left,  there  is  an  1  L52-rnillisecond 
pause,  then  a  start  bit,  then  the  twelve  data 
bits,  then  another  pause,  then  a  start  bit,  etc. 
This  data  stream  is  continuous  as  long  as  the 
transmitter  is  powered  up. 

The  stan  bit  and  twelve  data  bits  make  up 
one  word.  A  word  is  the  same  length  as  the 
pause  between  words.  The  receiver  chip  has 
to  see  4  words  in  a  row  that  are  valid  (the 
transmitter  code  matches  the  code  on  the  re- 
ceiver switch  inputs),  and  then  pin  17  will 
go  low.  Do  not  try  to  drive  an  LED  directly 
with  this  pin  unless  you  use  a  low-current 
type.  The  pin  will  sink  only  a  maximum  of  2 
milt  iamps. 

There  are  other  encoder/decoder  ICs  avail- 
able, such  as  Motorola's  MC145026, 27,  28, 
and  29,  This  is  also  second  sourced  from 
SGS-ATES.  The  26  is  the  transmitter.  There 
are  three  different  receivers  which  vary 
mainly  in  how  they  treat  the  incoming  data. 
The  MC145028  receiver  is  like  the 
MM53200  in  that  all  of  the  bits  are  compared 
and  a  single  output  signals  that  they  match. 
The  27  and  29  divide  up  either  the  first  4  or  5 
bits  as  a  valid  address  and  the  remaining  bits 
as  individual  channel  selects. 

Another  interesting  thing  is  that  this  chip 
set  uses  trinary  coding  with  nine  bits,  which 
gives  3V,  or  19,683,  different  codes  possible! 
The  code  input  pins  are  either  high,  ground- 
ed, or  left  open. 

There  is  also  a  large  number  of  TV  remote- 
control  chips  from  just  about  every  IC  manu- 
facturer. These  are  made  to  operate  with  an 
infrared  link,  but  most  will  work  with  rf .  The 
major  disadvantage  with  them  is  that  they 
have  no  real  security  code  to  set,  just  bit 
patterns  representing  which  switch  on  the 
keypad  is  pushed,  but  that  shouldn't  stop  you 
from  using  them.  Very  few  are  used  with  rf 
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links,  arid  they  are 
great  if  you  need 
several  channels 
with  a  single  trans- 
mitter and  receiver 
pair.  An  example 
would  be  for  con- 
trolling the  various 
movements  and 
functions  on  a  robot. 

The  Transmitter 

Let's  build  a  trans- 
mitter first.  Fig.  5 
shows  how  simple  it 
can  be.  Don't  be 
concerned  if  you  don't  have  some  of  the  exact 
part  values  specified .  R 1  and  R2  can  vary  by 
2:1  (don't  go  below  47k  on  Rl),  and  I  have 
listed  most  of  the  transistors  that  can  work  in 
this  circuit,  including  one  (MRF-901)  that 
can  be  bought  at  Radio  Shack.  It  is  a  real 
overkill  for  this  circuit,  though.  If  you  have 
trouble  getting  parts  for  any  of  these  circuits, 
they  are  available  from  me  for  a  nominal  cost 
as  long  as  you  don't  want  hundreds  of  them. 

Returning  to  Fig,  5,  we  find  a  simple 
Pierce  oscillator  that  has  feedback  from  base 
to  collector.  Many  hams  don't  have  a  solid 
understanding  of  what  makes  an  oscillator 
oscillate.  An  oscillator  is  simply  an  amplifier 
tuned  to  the  desired  frequency  that  has  some 
feedback  from  output  to  input. 

Feedback  means  that  a  portion  of  the  output 
signal  is  returned  to  the  input,  like  the  howl  in 
a  public  address  system  when  the  volume  is 
turned  up  too  high.  What  happens  then  is  that 
the  microphone  amplifies  what  it  hears  again 
and  again.  The  howl  is  actually  an  amplifier 
being  made  to  oscillate  at  the  resonant  fre- 
quency of  the  room,  speakers,  and  micro- 
phone in  combination.  That's  why  you  can 
get  different  frequency  squeals  by  moving 
your  hands  around  the  mike.  Your  hands 
change  the  level  and  emphasis  of  frequencies 
heard  by  the  mike,  and  therefore  the  pitch  of 
the  squeals  you  hear. 

What  we  have  to  do  in  an  oscillator  is  get  a 
360-degree  phase  shift  through  the  entire  cir- 
cuit, and  it  has  to  oscillate  if  the  transistor  has 
enough  gain.  A  360-degree  phase  shift  means 
that  the  amplified  signal  arrives  at  the  base 
( l  *or  collector  or  any  other  pan  of  the  loop*  *) 
looking  just  like  the  signal  just  arriving,  but 
delayed  one  full  cycle. 

If  the  fed-back  signal  were  compared  with 
the  arriving  signal  on  a  dual-trace  oscillo- 
scope, the  signals  could  be  laid  over  the  top  of 
each  other  and  they  would  match  (except  that 
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Fig.  3.  Wiring  the  chip  for:  a)  transmitter  operation  and  b)  receiver 
operation. 
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Fig.  4.  Data  format  as  sent  by  the  transmitter  chip  when  pins  4t  6,  and 
7  are  grounded. 
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Fig.  5.  The  transmitter  rf  oscillator.  Ql  can 
be  a  2N918>  2N51 79, 2N5770,  2N3563,  MP- 
SH10t  MPSHH,  orMRF90!  {Radio  Shack 
27&20441 

their  amplitude,  or  levels,  wouldn't  be  quite 
the  same).  An  old  joke  with  rf  engineers  says 
that  the  sure  way  to  build  an  oscillator  is  to 
design  an  amplifier,  and  vice  versa!  That's 
very  true . . .  feedback  makes  the  difference. 

Since  we  are  using  an  NPN  transistor,  the 
base  and  collector  are  always  acting  opposite- 
ly, or,  as  the  voltage  rises  on  the  base,  the 
transistor  conducts,  and  the  voltage  on  the 
collector  falls  as  the  collector  pulls  more  and 
more  current.  This  means  that  the  base  and 
collector  are  180  degrees  out  of  phase,  be- 
cause they  are  acting  oppositely. 

Now  we  have  half  of  the  phase  shift  we 
need.  The  inner  half,  another  180  degrees, 
comes  from  LI  and  C2  in  series  with  Rl. 
Unless  there's  lots  of  loss  through  these  com- 
ponents or  the  transistor  doesn't  have  enough 
gain  at  the  high  frequencies  we're  using,  the 
circuit  should  oscillate! 

When  you're  testing  this  circuit,  the  hard- 
est part  will  be  finding  out  what  frequency 
you're  on.  I'll  show  you  how  to  build  a  simple 
detector  to  test  it  and  make  sure  you  Ye  trans- 
mitting somewhere ! 

R I  and  R2  arc  carbon  film  or  any  other  type 
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(except  wire-wound,  of  course).  Many  rf  cir- 
cuits specify  carbon  composition,  and  I  find 
this  to  be  unnecessary.  Decent  carbon  comp. 
resistors  are  becoming  harder  to  find,  and 
their  quality  has  suffered.  (In  the  September, 
1985,  issue  of  QEX  I  go  into  some  detail 
explaining  this.) 

Ci  should  be  NPO  for  best  results.  NPO 
means  that  it  won't  change  values  with  tem- 
perature changes.  C2  can  be  a  Radio  Shack  3- 
to  10-pF  trimmer  (272-1338),  L2  can  be  a 
miniature  .18-  to  .39-mierohenry  choke  or 
coil.  Just  take  a  1/4-Watl  resistor  that's  Ik 
Ohms  or  more  and  wrap  5-8  turns  of  small 
wire  evenly  around  the  body .  You  can  use  20- 
to  30-gauge  wire  of  any  kind.  Wire-wrap 
wire  is  fine,  too. 

LI  is  simply  a  hairpin  loop  of  wire  of 
any  gauge.  Heavier  wire  will  be  more  sta- 
ble. I  recommend  12-  to  14-gauge  house 
wiring  with  the  insulation  removed.  The 
same  applies  to  the  receiver's  LI  induc- 
tor. Start  out  with  a  straight  piece  of 
wire  about  3  inches  long  and  bend  it  in  half 
around  your  little  finger  like  a  large  hairpin. 
A  circle  is  all  right,  too,  The  real  trick  in  this 
circuit  is  to  get  it  as  mechanically  stable  as 
possible. 

Ideally,  LI  should  be  aprinted-circuit  trace 
about  ,025  inches  wide  with  C2's  leads  going 
through  holes  in  the  PC  board,  soldered 
across  LI .  You  might  try  tacking  your  induc- 
tor to  an  unclad  (no  copper  on  either  side) 
portion  of  your  PC  board  with  super  glue  in 
several  places.  The  circuit  will  drift  all  over 
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Fig.  &  The  diode  detector  will  give  an  indica- 
tion that  the  transmitter  is  working.  The  pick- 
up loop  should  be  one  turn  about  the  same 
size  as  the  transmitter  loop,  or  larger.  Use  a 
dc  voltmeter  on  a  2-volt  scale,  or  a  scope.  An 
audio  amplifier  will  work  if  the  transmitter 
signal  is  modulated. 


the  place  unless  you  get  LI  and  C2  so  they 
don't  move  when  you  go  to  tune  C2.  You 
should  also  mount  the  transmitter  in  a  plastic 
case,  such  as  Radio  Shack *s  270-291 .  It  also 
comes  with  its  own  perfboard. 

Component-mounting  methods  are  up  to 
you.  The  simplest  is  just  to  tack-solder  the 
component  leads  to  each  other  over  a  small 
square  of  unetched  PC  board.  The  compo- 
nents that  go  to  ground  form  the  mounting 
feet  for  the  circuit.  Keep  all  component  lead 
lengths  to  lA  inch  or  so. 

L2  should  be  tapped  on  LI  about  25%  of 
the  way  from  the  transistor  base.  Too  close 
to  the  base,  and  it  won't  oscillate.  Too  far, 
and  it  gets  less  stable.  If  you've  bent  LI  into 
a  hairpin  shape,  just  put  the  top  halfway  be- 
tween the  bend  and  the  base,  then  move 
just  a  little  back  towards  the  bend  for  good 
luck.  Better  to  be  a  little  unstable  than  not  to 
oscillate. 

To  test  the  circuit,  tie  Rl  to  9  volts  tempo- 
rarily. The  circuit  should  draw  about  5-10 
mA  from  the  battery.  Now  you  have  a  CW 
oscillator  that  is  probably  oscillating  some- 
where between  180  and  500  MHz.  Most 
garage-door-opener  radios  are  between  290 
and  400  MHz.  Unless  you  have  a  spectrum 
analyzer  (about  $12,000),  you  won't  know 
where  you  are.  The  circuit  in  Fig.  6  is  a 
simple  diode  detector  to  show  you  that  you're 
oscillating  somewhere.  At  this  point,  that's 
all  you  need  to  know. 

If  you  have  cable  TV\  you  can  stick  a  short 
antenna  into  the  cable  converter  or  cable- 
ready  TV's  input,  tune  it  to  channels  K  or  24 
(223-25  MHz)  through  X  or  37  (301-25 
MHz)+  Tune  Ci  through  its  full  range t  and  at 
some  point  you  should  see  a  change  in  the 
picture  or  sound  of  the  TV.  Shorten  or  length- 
en LI  if  you  get  nothing.  Please  use  an  insu- 
lated tool ,  It's  frustrating  to  watch  your  signal 
drift  off  as  you  pull  your  Craftsman  screw- 
driver away.  It  could  also  cause  your  circuit 
to  stop  working. 

The  same  tuning  procedure  applies  with  the 
diode  detector.  The  pickup  loop  may  have  to 
be  almost  in  contact  with  LI  before  you  get  an 
indication,  The  most  youTl  see  is  about  2  to  7 
volts.  Any  indication  at  all  shows  that  you  are 
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Fig.  7.  The  receiver.  Ql  is  the  same  transistor  as  is  used  in  the  transmitter,  Experiment  with  the 
antenna  and  its  coupling  loop  only  after  you  have  the  receiver  working.  You  should  still  get  100 
feet  or  so  of  range  just  using  LI  by  itself. 
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transmitting.  If  you're  in  doubt  about  the 
detector,  try  it  carefully  with  your  2-meter  rig 
or  HT.  You'll  see  a  lot  more  indication  with 
the  higher  power  gear. 
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Now  that  you  have  your  transmitter  work- 
ing, smile  smugly  at  your  abilities  and  go  to 
work  on  the  receiver.  You  might  also  connect 
Rl  to  pin  17  of  your  code-transmitter  chip 
and  observe  the  code  being  sent  on  an  oscillo- 
scope connected  to  your  diode  detector.  Or 
you  could  connect  the  detector  to  an  audio 
amplifier  and  hear  the  musical  buzz  the  code 
chip  makes-  It  may  also  make  some  interest- 
ing viewing  on  your  television! 

A  Super-  What? 

Superregenerative  detectors  are  still  used 
today  in  a  variety  of  things  such  as  radar 
transponders,  aircraft  altitude-measuring 
radar,  police  radar  detectors,  inexpensive  ra- 
dio-controlled toys  and  walkie-talkies,  and 
garage-door-opener  receivers.  The  main  rea- 
son they  are  used  is  because  of  cost  and  cir- 
cuit complexity;  it's  hard  to  beat  a  one-tran- 
sistor receiver.  Their  main  disadvantages  are 
that  they  are  limited  mostly  to  AM  and  pulse 
detection.  They  also  tend  to  emit  quite  a  bit  of 
rf .  This  can  be  controlled  somewhat  by  isolat- 
ing the  detector  stage  from  the  antenna  with  a 
preamp, 

Looking  at  Fig.  7*  you  might  think  that 
you're  looking  at  an  oscillator  circuit*  We 
have  the  Pierce-type  tuned  circuit  connecting 
between  the  base  and  collector  of  Q 1  Just  like 
the  transmitter  we  built,  The  main  difference 
here  is  that  we  connect  C4  into  the  circuit  and 
it,  along  with  L2,  R3,  and  R4f  form  another 
low-frequency  oscillator  at  about  200  to  700 
kHz.  If  you  have  the  interest,  you  could 
disconnect  C4  and  observe  that  you  now  have 
a  single  frequency  oscillator  just  like  the 
transmitter. 

A  superregenerative  detector  is  basically 
an  oscillator  that  is  rapidly  turned  on  and  off. 
This  circuit  turns  itself  on  and  off,  so  we  call 
it  a  self-quenching  detector.  You  could  also 
turn  it  off  and  on  externally  with  a  sine-  or 
sawtooth-wave  generator  connected  to  the 
transistor  base  through  a  small  choke.  Square 
waves  are  not  desired  here  as  they  spend  little 
time  in  transition  (the  time  between  fully  on, 
or  a  logic  high,  and  fully  off,  or  ground). 
During  the  transition  period,  and  when  the 
transistor  just  begins  to  conduct,  amplifka- 


tion  of  an  incoming  signal  is  achieved  on  the 
order  of  a  million  times,  or  more!  That's  why 
we  can  get  such  good  sensitivity  from  a  single 
amplifier  stage. 

The  receiver  in  Fig.  7,  although  not  the 
best,  can  hear  signals  as  low  as  3  to  5  micro- 
volts- Adding  a  preamplifier  (even  a  $10.00 
Radio  Shack  TV  amplifier)  will  help  increase 
sensitivity  and  also  cut  down  on  detector  radi- 
ation through  the  antenna.  For  long-term  use, 
I  recommend  doing  this  and  also  putting  the 
entire  receiver  in  a  shielded  enclosure. 

Why  not  use  a  superheterodyne  receiver, 
with  sensitivity  down  in  the  .2- to-. 5 -micro- 
volt range?  Cost,  complexity  t  and  attention  to 
the  vagaries  of  careful  rf  layout  come  to 
mind.  Also,  you  don't  need  the  narrow  band- 
width achievable  with  the  superhet  here.  The 
transmitter  will  drift  as  much  as  2  MHz  under 
handling  and  tuning,  and  you're  going  to 
have  enough  concern  just  finding  the  trans- 
mitter signal  at  first.  You  don't  need  razor- 
sharp  tuning  right  now. 

Building  the  Receiver 

Let's  look  at  Fig,  7  again.  LI  is  another 
loop  of  stiff  wire,  or  firmly  mounted  smaller 
gauge.  The  antenna  and  its  coupling  loop 
shown  in  the  schematic  are  optional.  The 
coupling  loop  should  be  another  single  turn 
lying  next  to  LI  on  the  PC  board  about  W  to 
*h  inch  away.  I  recommend  you  just  worry 
about  LI  initially,  and  experiment  with  the 
antenna  later.  The  pot,  R4,  can  be  replaced 
with  a  fixed  resistor  after  setting  the  quench 
frequency  to  about  300-600  kHz,  as  mea- 
sured by  a  scope  or  frequency  counter  at  the 
junction  of  Rl  and  R2.  That's  why  we  have 
the  two  resistors  there  instead  of  a  single  33k 
resistor, 

If  you  don't  have  a  scope  or  counter,  you 
can  still  make  this  circuit  work  fine.  You'll 
need  a  medium-  or  high-impedance  audio 
amplifier.  I  recommend  one  anyway,  and  I 
even  use  one  myself.  I  have  a  little  box  with 
an  LM-386  IC  and  a  9- volt  battery.  You 
could  do  a  lot  worse  than  the  one  Radio  Shack 
sells  for  $ll;95  (227-1008).  It's  the  same 
thing,  basically. 

Connect  the  amplifier  up  to  the  audio  out- 
put point  shown  as  you  tune  R4  through  its 
range.  CI  should  also  be  turned  if  nothing 
happens,  or  put  it  in  the  center  of  its  range. 
You  are  listening  for  the  characteristic  rush- 
ing noise,  or  hiss,  that  tells  you  the  detector  is 
oscillating.  If  you  hear  nothing,  touch  the 
transistor  base  with  your  finger.  If  you  don't 
hear  a  slight  hum  or  squeal,  then  there  is 
something  wrong  with  the  dc  connections  of 
the  transistor,  such  as  R4>  R3>  Dl  (it's  not 
backwards,  is  it?),  L2,  R5,  or  Ri  and  R2,  Or 
maybe  the  transistor  itself  is  connected 
wrong. 

You  may  hear  squeals  and  burps,  but  some- 
where you'll  hear  the  hiss .  You  might  also  try 
shortening  or  lengthening  LI,  which  is  just 
about  the  same  size  as  LI  in  the  transmitter.  If 
you  turn  on  your  unmodulated  transmitter, 
the  hiss  will  suddenly  quiet  down  as  it*s  tuned 
to  the  receiver.  If  you  connect  up  your  code- 
generating  chip  to  the  transmitter  as  I  sug- 
gested, you'll  hear  the  musical  buzz  in  the 
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Fig.  8.  The  audio  amp,  comparator,  ami  inverter.  Use  a  2N5210  if  possible,  or  a  Darlington 
such  as  Radio  Shack  267-2060,  an  MPSA13. 
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Fig.  9.  Various  ways  to  connect  the  decoder-chip  output  to  the  outside  world,  a)  Driving  a 
relay,  b)  Using  a  low-current  LED.  c)  Using  a  regular  LED.  d)  Providing  a  latched  output.  Pin 
3  of  the  4011  flip-flop  latches  high  on  receiving  a  valid  radio  signal. 


receiver.  At  this  point  you  have  a  working 
receiver. 

By  changing  the  value  of  LI  and  CI,  you 
can  make  this  receiver  work  on  just  about  any 
frequency.  Now  all  you  need  is  a  circuit  that 
amplifies  the  signal  sufficiently  so  that  the 
receiver  chip  sees  nice,  square  9-volt  pulses. 

Look  at  Fig,  8.  The  low-level  audio  signal 
is  amplified  by  the  2N52 10  transistor.  This  is 
a  low-noise,  high-beta  (about  250-500)  tran- 
sistor. Use  it  if  at  all  possible.  You  could  also 
use  two  NPN  units  connected  as  a  Darlington 
pair,  or  Radio  Shack's  276-2060  Darlington, 
You  should  then  change  the  base  bias  so  that 
the  transistor  collector  idles  at  about  4.5  volts 
(not  critical). 

Use  a  high-value  resistor,  above  500k, 
from  QTs  base  to  ground  to  limit  conduction 
of  Ql.  CI  cuts  down  on  the  amount  of  the 
high-frequency  quench  signal  that  is  ampli- 
fied by  Ql.  UU  a  741  op  amp,  is  used  as  a 
voltage  comparator  and  Schmitt  trigger.  It 
toggles  between  9  volts  and  ground  (almost) 
with  a  signal  greater  than  about  .3- volts  in- 
put, Q2  then  inverts  this  signal  back  to  what  it 
was  at  QTs  base. 


Check  and  see  that  the  Q2  collector  swings 
less  than  2  and  greater  than  8  volts.  If  it 
doesn't,  change  the  value  of  R7  tilt  it  does. 
This  can  be  verified  with  a  scope  at  the  collec- 
tor when  the  receiver  is  receiving  pulses,  or 
by  temporarily  shorting  pin  3  of  Ul  to  9  volts 
and  ground. 

Now  you  have  a  working  system.  Connect 
up  the  decoder  chip  and,  with  a  VOM  or 
scope,  watch  the  normaily  high  output  pin  17 
go  low  when  it  gets  a  valid  signal.  Make  sure 
that  the  codes  are  set  the  same  on  the  receiver 
and  transmitter.  If  it  doesn't  work,  look  at  the 
signal  at  the  output  of  the  transmitter  chip. 
The  wider  pulses  correspond  to  grounded 
code-selection  pins  1-12.  There  should  be 
very  little  other  noise  or  few  glitches  on  the 
received  signal  as  the  decoder  chip  sees  it. 

Output  Connections 

Fig.  9  shows  several  suggestions  for 
connecting  the  outside  world  to  the  receiv- 
er. At  9(a)  is  the  setup  you'd  use  to  re- 
place your  present  garage-door  receiver. 
Just  connect  the  normally-open  contacts  of 
your  relay  across  the  external  push-button 
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contacts  on  your  door  opener.  At  9(b)  is  a 
low-current  LED  to  use  as  a  simple  indicator. 
If  you  have  a  standard  LED,  use  the  circuit  of 
Fig,  9(c)*  If  you  need  a  latched  output,  use 
9(d).  You  could  also  have  an  alternate-action 
output  (push  once  for  on,  again  for  off)  by 
connecting  the  decoder  IC  output  to  a  D  or  JK 
flip-flop,  The  possibilities  are  up  to  your  in- 
genuity , 

Is  It  Legal? 

Finally  >  a  word  about  she  FCC .  Unless  you 
tune  your  remote-control  system  to  a  ham 
band  and  use  it  as  a  licensed  amateur,  trans- 
mitter and  receiver  use  are  controlled  by  Part 
15  of  the  FCC's  rules  and  regs.  Part  15  cov- 
ers all  low-power,  unlicensed  radios  and 
computers  capable  of  emitting  radiation  into 
the  airwaves.  Ever  notice  that  sticker  on  your 
FM  radio  or  TV  set  that  says  it  complies  with 
Part  15?  That  means  that  the  receiver  emits 
local  oscillator  radiation  (or  any  other  signal) 
that  is  below  limits  set  by  Part  15,  so  that 
nobody  interferes  with  anybody  eise.  Ever 
listened  to  80  meters  when  a  nearby  TV  is  on? 
It  interferes  with  you,  but  at  prescribed  FCC 
limits! 

Anyway,  you  are  required  by  15. 133  to  put 
a  sticker  on  your  receiver  and  transmitter  that 
says: 

1  have  constructed  this  device  for  my 
own  use.  I  have  tested  it  and  certify 
that  it  complies  with  the  applicable 
regulations  of  FCC  Rules  Part  15.  A 


copy  of  my  measurements  is  in  my 
possession  and  is  available  for  inspec- 
tion. 

(Signature) . 

(Date) 

Paragraph  15.133  also  says  that  you  can- 
not construct  more  than  five  devices  of  the 
same  configuration  (that  means  identical 
schematically  and  physically).  Otherwise 
you  need  to  apply  for  a  manufacturer's  reg- 
istration number  and  submit  the  proper 
paperwork  for  certification  of  the  device  to 
the  FCC.  So  what  do  you  do?  The  units  de- 
scribed in  this  article  can  easily  be  made  to 
radiate  more  signal,  either  fundamental  or 
harmonics,  than  they  should.  The  amount  of 
radiated  signal  is  very  small,  even  for  the 
transmitter.  It  is  something  on  the  order  of 
about  20  microwatts,  but  unless  you  have  a 
3-meter  test  range  required  by  the  rules,  you 
will  not  have  the  proper  equipment  to  test 
them  for  compliance. 

Although  the  likelihood  of  the  radio  police 
descending  on  your  house  is  extremely  small, 
it  is  your  responsibility  to  make  sure  that 
you  do  not  interfere  with  anything  else. 
Avoid  tuning  the  transmitter  to  MHz  rang- 
es242.8to243,2,265to285,328.6to335.4, 
or  404  to  406,  These  are  forbidden  areas 
that  may  cause  interference  to  government 
or  aircraft  naviga  ion  (especially  328.6  to 
335 .4  near  an  airport).  To  avoid  all  this,  tune 
yourself  to  cable  channel  K,  which  is  in  the 


220-MHz  band,  or  channels  57  to  61  (hyper- 
band)*  which  is  in  the  70-cm  band.  The  possi- 
bility of  interfering  with  any  repeaters  is  al- 
most nil,  due  to  the  very  low  power  used 
here, 

Conclusion 

It  is  possible  to  make  these  units  fit  in  a  very 
small  space.  I  used  2"  x  3 "  board  stock  for  the 
receiver  and  2 H  x  2 "  for  the  transmitter,  with 
room  left  over. 

If  you  have  problems  getting  your  setup  to 
work,  get  in  touch  with  me.  I  will  even  fix 
your  project  in  the  event  you  can't  get  it 
going.  Please  include  proper  return  postage 
for  whatever  you  send.  A  semi-kit  is  also 
available  from  me  for  $15.00.  This  includes 
ail  the  parts  needed  for  one  transmitter  and 
receiver  pair,  less  case.  This  kit  does  not 
include  etched  PC  boards,  but  does  include 
blank  PC  stock  to  tack-solder  the  components 
to  each  other. 

Etched  boards  may  become  available  if  in- 
terest is  great  enough.  L  can  also  supply  indi- 
vidual parts,  such  as  the  coding  ICs  and  the 
2N5210,  etc.  Contact  me  for  price.  SASE, 
please,  for  all  correspondence. 

If  you're  interested,  I  can  also  direct  you  to 
a  dealer  in  your  area  who  can  sell  you  units 
manufactured  by  Linear  Corporation  that  are 
tuned  to  310  MHz— I  can  get  them  direct  for 
you,  The  cost  for  a  single  transmitter  and 
receiver  pair  should  be  about  $45,00.  ■ 
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Version  2  protocol 
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16K  battery  backed-up  RAM 

Man    fsiO  cabinet 
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12K  EPftOM.    software  clock 

Hard-to*fmd  parts  kit 

CMOS- 

84J5 

Multtconnect  software 

and  Assy  Man 
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five  labeled  LEDs  for  status 

Bare  PC  board  and  Assy 

Man. 

39.95 

CMOS  for  low  current  dram 

Reference  manual  (100 

f  pages) 

9.95 

NMOS  for  lower  cost 

Cabinet  with  end  plates 

29,95 

Fret  UPS  shipping  in  continental  USA 
Florida  addresses  add  5% 


Macintosh  terminal  software  with  menusf 
split  screen,  file  transfers,  auto  routing  . 
and  more.  MACPACK£T/TNC20G  $69.95 


ORDER  TOLL  FREE  (24  hours)  800  S35-224&  eat  115 

1ntimEX&502881526WUI 
(No  COD!      Information  frpH  back!  Si 3-689  3S23 


Discount  \Q%  on  orders  of  5  Of  more  kits 

PAC-COMM  PACKET  RADIO  SYSTEMS,  INC. 
4040  W.  Kennedy  Blvd.  Tampa,  fl  33609 
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MOVING? 

SUBSCRIPTION 
PROBLEM? 

Get  help  with  your  subscription  by 
calling  our  new  toll  free  number: 

1-800-227-5782 

between  9  a.m.  and  5  p.m.  EST, 
Monday-Friday. 

If  possible >  please  have  your  mailing  label 
in  front  of  you  as  well  as  your  cancelled 
check  or  credit  card  statement  if  you  are 
having  problems  with  payment. 

If  moving,  please  give  both  your 
old  address  and  new  address. 
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THE  FIRST  NAME 
ELECTRONIC  TEST  GEAR 


NEW 


35  MHz  DUAL  TRACE  OSCILLOSCOPE 


Save  s30  on  the 
RAMSEY  20MHz 
Dual  Trace 
Oscilloscope 

Unsurpassed  quality  at  an 
unbearable  price,  the 
Ramsey  oscilloscope  com- 
pares to  others  costing 
3         bund  reds  mo  re .  Fe  a  I  u  res 
Include  a  component  tt^t 
trig  circuit  for  resistor 
capaci  I  or,  digital  circuit  and  diode  testing  •  TV  video  sync  fitter  •  wde  band- 
width &  high  sensitivity  *  intern  at  graticule  «  front  panel  trace  rotator  •  Zaxis 
»  hijyh  sensitivity  x-y  mode  *  regutaretf  power  supply  •  btiili-m  calibrator  * 

rock  sofid  tnqqermq  A         _ 

V^itter^O"*     nigh  quam*  nook  on 

Was  *399.95  NOW  ONLY*  JOW"   ********** 


A  Heavy  duty  and  accurate  scope  for  service 
as  wolf  as  production  use  Features  include 

•  wfde  frequency  bandwidth  •  opt  una  k  sen- 
sitivity •  extremely  bright  display  •  delayed 
triggering  sweep  •  hold  off  •  ALT  trigger  • 
sengle  sweep  •  TV  sync  *  5X  magmlication 

•  XY  or  XYZ  operation  •  HF/LF  noJSe 
reduction 


rt  ^  £  -*.  ■!►      3500  Dual  Trace  Oscilloscope 

mdudiM^higft 
quuhly  protm 


s49995 


ALL  OSCILLOSCOPES  INCLUDE  2  PROBES 


NEW 


NEW  RAMSEY 
1200  VOM 
MULTITESTER 


Check  transistors,  diodes  and  LEDs 
with  this  professional  quulily  meter. 
Other  features  include,  decibel  scale 
20K  volt  metering  system  »  3ty"  mir- 
rored scale  ■  potency  swnch  •  20 
measuring  ranges  •  salety  probes  * 
high  impact  pFasticcase 


Qa 


$1995 


tesl  lead*  and 
battery  included 


RAMSEY  D-4100 
COMPACT 
DIGITAL 
MULTITESTER 

Compact  sized  reliability  and  accuracy, 
This  LCD  digital  muilitesier  easily  fits  in 
your  pocket,  you  can  take  n  anywhere 
n  features  full  overload  pr>>'  • 

digit  LCD  readout  •  recessed  input 
jacks  *  safety  probes  ■  diode  check 
function  ■  2000  hours  battery  life 


15  MHz  DUAL  TRACE  PORTABLE  OSCILLOSCOPE 

idea!  tor  field 'bench  applications,  this 
scope  can  display  up  to  15  MHz  signals 
I    Internal  battery  pack  allows  up  to  2 

hours  operation  on  a  smote  oba* 
*    Features  include  *  built- m  battery 
-    charge^  *  5X  hori/ontat  magnificat  ion 
*  high  brightness  CRT  *  ffont  panel 
rr ace  rotator  *  internal  rechargeable 
I  battery  pack 

••12500  Portable  Oscilloscope 


44995 


include*  2  high 
quality  probes 


$2295 


lest  leads  and 
0*tTery  included 


MINI  KITS— EASY  TO  ASSEMBLE.  FUN  TO  USE 

BEGINNERS  &  PROS  WILL  HAVE  A  GREAT 

TIME  WITH  THESE  KITS 


FM 
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Universal  Timer  Kit 

'1  Ifie  b-crsic  parts  and  PC 
baauii  ■'.  fiTOvrd^aitiurct1 

.  1  1 11  ■  .  1  ,  on  uming  and  putse 
generation  Uses  555  timer  iC  and 
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Color  Organ 
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MINI-IOO  FREQUENCY  COUNTER 

Ff^turei  and  capabilities  of  couriers  costing  twice  s»  much  • 
compact  •  hitJ1  Ihrily  •  low  cur  rani  drain  »  ve-ry  accurate 

leading  n$ro  tji..i  Mi,-]  ■  hnidor  sftop  u&o  •  I  MM/ fo  500  MH* 
rsru.   •    i">dtr  ptoltrcted  •  1  rjigii  display 


S9995 


8ATTERV  CHARGEh  NlCAD  BATTERIES 
AND  AC  ADAPTER  INCLUDED 


Supr r  Sleuth 
a  tupoi  -.-1  •-.,'  ..    trnpll' 
iter  Whtch  will  pick  up  a 
pindrupai  1Sfiwl1Gi 

tor  monitonnsj  tuthy^ 
roam  or  Maonot  a  I  pur- 
pose flJTH^'n'i  1  nil  2W 
rmSQUlr'  ■'  ■  ■!'  11 1,  1,. 
15  VOllS,  USBiB-4'i  I'lim 

speaker 
CompF».'if  kit  BM-9 

fJBM 
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CT-70  7  DIGIT  525  MHz 

COUNTER 

,  afl  ■sjuai'if  at  a  6reaiith>rou9h  pnee  Features  • 
3  frequency  r*nq«»  <mcn  with  pre  amp  •  dual 
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»«4ectabte  gale  limes  *  9  dignts  *  gjsl?  m  - 
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COUNTER      _      -.^«« 
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COUNTER 
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I  W?J  AC  adapter 
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Whisper  Light  Kit 

An    MeTestirrg  *.n    %ma- 
p<»  -Ounds  *n: 
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Mad  Blaster  Kit 

Produces  LOUD  ear  tfuitlafirigapd 
n-   i ton  galling  siren  \\hv  sound 

i" ..iitipjiv  up  lu   i5  wan-. 
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Tone  Oeco«ief 
■A  i^tnf^m  im  deco 
det   o"  a  single   PC 
t>oard    Features   400 
5000   r*Z    atfkuviar 
range  wa  20  mm  pot  wottaq*  reflu- 
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Complete  krt  TOT        fSJS 


Siren  Kit 
Produces  upward  and  dawnwwd 
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30  Watt  2  mtr  PWR  AMP 
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ACCESSORIES  FOR  RAMSEY  COUNTERS 

Tefescopicwhipanlenna— BNCplug    ..   $0,95 
High  Impedance  probe,  light  loading  .  .  .     16.95 

Low  pass  probe*  audio  use  , , „  * .     16,95 

Direct  probe,  general  purpose  use 13,95 

Till  ban,  lor  CT-70,  90,  12$ „     3.95 


Power  Supply  Kit 

Complete  irrpte  regulated  po*r< 
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OM-700  DIGITAL  MULTIMETER 

-     "-S5*onai  Quality  at  a  rmbbyist  pr»ce  Fea- 
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AC  adapter 


PR-2  COUNTER  PRE  A  NIP 

Trte  PR- 7  is  ideal  lyf  measunnq  weal  ^gnais 
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*eter«r/TV  preamp 
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$44 

PH-:  -  i 


wired  includes 
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PS-2  AUDIO  MULTIPLIER 


Tne  P^-2  is  rujndy  tor  fugti  resoiulion  audtoi 
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PH>?  kit 


PS-1DB  I  GHz  PRESCALER 

Extends  trie  range  of  your  p«  tunier  to 

t  GHf  •  2  stage  preamp  »  df*id*  &*  tDQQ  ctf- 

•  -  r  •  super  se^sii-  ^  1  SO  mu  Typ.caLj  •  BNC 
cooneclors  *  1  GHz  m  '  MMJ1  Oul  •  drr*es  any 
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EVER  SAY  DIE 


from  page  10 

be rs  get  ail  involved  in  some  really 
inconsequential  matter — but 
then,  for  some  reason,  there  are 
fewer  and  fewer  turning  out  for 
subsequent  meetings,  Suddenly 
the  club  drops  below  critical  mass 
and  it's  gone,  I  remember  one 
club  I  used  to  go  to  which  had  one 
hell  of  a  session  over  what  color  to 
paint  the  clubhouse.  1  don't  think 
the  club  ever  really  recovered. 

Check  with  the  members  and 
see  what  they  think  is  fun.  I'll  bet 
you  find  the  part  of  the  meeting 
when  they're  able  to  stand  around 
and  talk  with  friends  is  right  up 
there  on  lop.  The  feeding  frenzy  is 
another  winner.  In  addition  to  the 
fun  of  eating  there's  more  talking 
with  the  friends.  But  how  many 
clubs  put  off  the  feeding  until  the 
end  of  the  meeting?  Most! 

It's  fun  to  get  in  someone  who 
can  give  a  rousing  talk,  Sadly,  we 
haven't  many  rousers  in  hamdom 
If  you've  got  a  ham  firm  in  your 
area,  you  might  try  inviting  the  en- 
trepreneur involved.  In  general, 
entrepreneurs  are  interesting. 
They're  all  wrapped  up  in  what 
they're  doing.  You  must  have  a 
manufacturer  or  seller  of  some 
kind  of  ham  gear  within  commut- 
ing distance  to  liven  up  meetings. 
Buy  him  a  dinner  and  bring  in  the 
biggest  crowd  you  can  for  him. 

Another  potential  entertain- 
ment for  your  club  meeting  (party) 
is  a  member  who's  a  fanatic  on 
some  aspect  of  hamming.  You've 
got  *em,  so  dig  'em  out,  brush  off 
the  dirt,  and  have  "em  explain  why 
they're  a  nut  case  over  slow  scan, 
packet  radio,  OSCAR,  high-speed 
CW,  or  whatever  insanity  has 
pushed  them  over  the  edge.  Show 
and  tell. 

I  suggest  you  do  all  you  can  to 
keep  your  parties  clean.  Keep  al- 
cohol out.  That's  right,  kill  the 
807s.  Alcohol  does  different 
things  to  different  people,  but  it 
has  one  action  in  common  for  ev- 
eryone—it makes  you  stupider 
than  you  were  before  you  drank. 
Of  what  value  to  your  club  are  a 
bunch  of  stupefied  members 
falling  asleep?  Alcohol  quickly 
lowers  the  level  of  awareness, 
making  some  people  laugh  more, 
and  some  more  surly.  You  don't 
need  either  of  these  to  spice  up  a 
meeting.  No  beer. 

With  a  growing  percentage  of 
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the  population  angry  over  smok- 
ing, bar  it  from  meetings.  Get  your 
serious  addicts  to  make  a  short 
trip  outside  to  smoke  when  they 
can  no  longer  live  with  their 
nicotine  withdrawal  pangs,  When 
I  give  talks  to  clubs  I  always  ask  for 
no  smoking— and  )  generally  get  a 
round  of  applause  for  saying  it. 

Instead  of  having  the  club  enter- 
tainment committee  buy  cheap 
junky  doughnuts  and  coffee,  how 
about  getting  members"  XYLs  in- 
volved? Get  members  to  bring  in 
some  munchies,  dips,  and  other 
dishes  for  the  meeting?  I've  been 
to  clubs  doing  this  and  the  quality 
of  the  food  is  way  above  the  usual 
supermarket  Twinky  crap. 

Solving  Problems 

Once  you  have  your  club  grow- 
ing, you're  going  to  be  able  to  start 
dealing  with  local  ham  problems. 
Have  you  got  a  TVI  committee 
yet?  No  ham  should  ever  have  to 
handle  his  own  TVI  miseries.  Any 
TVI  complaint  should  be  tackled 
by  the  club  TVI  committee— first 
checking  the  ham  station  to  make 
sure  it's  clean.  Next  the  commit- 
tee should  visit  the  complainer, 
give  him  a  printed  form  explaining 
the  whole  situation  in  lay  terms, 
and  then  attempt  to  get  past  the 
accrued  anger  to  work  toward  a 
solution.  Has  your  club  a  printed 
information  sheet  explaining  TVI? 
Let  me  see  it  so  I  can  publish 
some  of  the  better  ones  to  help 
other  clubs.  Heck,  if  there's  a  de- 
mand, I'll  even  get  my  print  shop 
to  print  some  up  which  can  be 
bought  in  bulk. 

The  next  thing  you  need  is  a 
committee  to  tackle  repeater 
problems.  If  there  is  a  statewide 
repeater  alliance,  fine,  get  one  or 
two  delegates  from  your  club  to 
attend  their  meetings.  Even  if  your 
club  doesn't  have  a  repeater, 
which  is  unlikely  these  days,  your 
club  still  has  a  strong  vested  inter- 
est in  local  repeaters  being  oper- 
ated well 

Your  club  also  should  be  in 
touch  with  the  local  repeater  coor- 
dinating group  and  make  sure 
they  know  youTre  watching  them. 
If  they  start  screwing  up,  call  'em 
in  to  explain  at  your  next  meet- 
ing. The  repeater  alliances  and 
coordinating  committees  are  only 
as  strong  as  the  clubs  which  sup- 
port them. 

It  has  not  been  satisfactorily  de~ 
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temnined  as  yet  as  to  whether  peo- 
ple become  hams  because  they 
are  crazy  or  whether  hamming 
makes  people  crazy.  We  do  know 
that,  with  the  sole  exceptions  of 
you  and  me,  all  hams  are  crazy. 
On  this  premise,  you  shouldn't  be 
surprised  at  anything  which  hap- 
pens in  amateur  radio.  The  trick  is 
to  gear  your  club  to  cope  with  this 
craziness — with  both  the  copers 
and  copees  being  accepted  as 
crazy. 

My  suggestion  is  this:  Just  as 
you  have  a  TVI  committee  to  cope 
with  irate  television  owners— or 
hi-fi,  hearing  aids,  etc.— you 
should  put  together  a  small  A- 
Team  to  tackle  local  repeater  jam- 
mers and  other  such  trouble-mak- 
ers, I  like  the  A-Team  concept— a 
small  group  of  dedicated  individu- 
als, all  with  sneaky  brains  aiming 
at  outsmarting  the  bad  guys,  but 
with  no  bloodshed.  Have  you  ever 
noticed  that  the  A-Team  can  shoot 
from  the  hip  with  a  machine  gun 
from  a  bouncing  van  at  night  and 
shoot  a  rope  in  half  at  a  hundred 
yards  with  the  first  round,  yet  not 
in  several  years  and  hundreds  of 
thousands  of  rounds  have  they  ev- 
er been  able  to  hit  a  bad  guy?  I 
don't  think  they've  even  winged 
anyone*  So  get  your  A-Teams  go- 
ing and  make  sure  they  don't  aim 
for  the  kneecaps  (like  I  might). 
Hey,  I'm  talking  figuratively,  in 
case  there  are  any  old  farts  who 
suddenly  want  to  take  me  serious- 
ly in  order  to  righteously  put  me 
down,  I  already  mentioned  how 
many  nut  cases  we  have  in  our 
blessed  hobby— except,  as  I  said, 
for  me  and  thee— and  I'm  not  en- 
tirely sure  about  thee. 

The  ham  who  is  so  determined 
on  screwing  up  amateur  radio  for 
the  rest  of  us  that  he  ignores  Ihe 
first  visit  or  two  from  your  A-Team 
will  call  for  strategy.  Perhaps  a 
mass  visit  from  the  entire  club, 
with  or  without  flaming  faggots 
and  pitchforks?  Bring  plenty  of 
marshmallows  in  case  the  house 
burns  by  accident  from  a  flying 
spark.  Figuratively  speaking 
again,  of  course  (heh,  hen,  hen). 

Self-Policing 

The  A-Team  approach  via  local 
clubs  will  help  a  good  deal  to  clean 
up  our  act.  We  do  have  to  be  wary 
of  officious  self-appointed  police 
They  can  cause  more  problems 
than  they  solve,  The  ARRL  had  a 
good  idea  with  their  Official  Ob- 
servers, but  all  too  often  OOs  got 
carried  away  with  their  work  and 
went  overboard.  I  think  we  need 
something  along  that  line— hams 
with  the  time  and  patience  to  act 


more  like  corner  crossing  guards 
than  police.  A  polite  reminder  that 
someone  is  operating  in  the 
wrong  subband.  A  suggestion  that 
the  mike  gain  or  the  compression 
be  turned  down  to  where  the  voice 
can  be  deciphered.  A  plea  to  well- 
known  DXers  not  to  jam  the  weak 
DX  station  once  they  Ve  contacted 
it  so  as  to  keep  others  from  get- 
ting the  country.  These  are  all 
delicate  matters,  calling  for  tact 
rather  than  the  often  used  verbal 
rubber  hose. 

There  are  far  more  good  guys  in 
amateur  radio  than  bad,  so  if  the 
good  guys  use  the  strength  of 
working  together,  they  (we)  will 
prevail.  By  the  way,  the  bad  guys 
know  who  they  are.  They  are  de- 
fensive about  it,  but  they  know 
they  are  the  bad  guys.  Most  of 
them  are  emotional  basket  cases 
that  use  being  bad  as  a  way  of 
getting  attention— like  a  bad  child. 
We  don't  have  the  resources  to 
put  these  jerks  under  psychiatric 
care,  where  they  belong,  so  we 
just  have  to  learn  patience  and 
deal  with  them  one  by  one. 

The  Future 

As  we  are  able  to  bring  our 
clubs  up  to  strength— with  repre- 
sentatives from  each  working  with 
the  area  repeater  councils— the 
next  step  is  for  us  to  get  going  with 
a  national  meeting  every  two 
years,  with  two  delegates  repre- 
senting each  ham  club,  to  discuss 
and  vote  on  needed  rule  changes. 

As  with  the  Geneva  ITU  meet- 
ings, this  group  should  first  break 
into  working  committees  to  dis- 
cuss each  proposed  change.  The 
committees  would  then  report 
their  decisions  to  the  group  as  a 
whole — the  plenipotentiary— for 
their  vote.  This  vote  would  be 
binding  and  automatically  enact- 
ed by  the  FCC.  I've  discussed  this 
with  the  FCC  commissioners  and 
found  them  enthusiastic. 

This  would  have  many  benetfts 
for  us— and  the  FCC.  It  wouJd 
save  us  years  in  making  our  rules 
reflect  the  state  of  the  art.  In  the 
past,  virtually  without  exception, 
we  amateurs  have  done  our  best 
with  a  minimum  of  rules.  But 
we've  always  had  a  nut  case  or 
two  who  flatly  insisted  on  getting 
the  FCC  into  the  act,  I  don't  think 
anyone  can  remember  a  time 
when  the  resulting  rules  were 
needed  or  appropriate.  I've  al- 
ways advised  experimenters  and 
pioneers  not  to  ask  the  FCC  when 
there  is  any  question.  If  something 
is  not  specifically  prohibited,  then 
it  is  permitted,  so  go  ahead  and  do 
it.  Asking  a  government  bureau- 
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crat  to  go  out  on  a  iimb  by  autho- 
rizing something  which  has  not 
previously  been  specifically  au- 
thorized is  incredibly  dumb.  The 
easiest  answer  is  no,  so  that's 
what  you  get-  Don't  ask. 

Getting  our  clubs  involved  with 
proposed  rule  changes  will  help 
develop  more  interest  in  the  clubs 
and  amateur  radio.  It'll  give  club 
newsletters  a  lot  more  to  cover— 
and  perhaps  even  make  ham 
magazines  more  interesting* 
Right  now  a  very  small  vocal  mi- 
nority has  an  outsized  effect  on 
our  rules. 

Executive  Summary 

So  there  you  have  it— the  FCC 
hasn't  the  time  or  the  money  to 
deal  with  amateur  radio,  We  need 
to  take  responsibility  for  our- 
selves. Remember,  with  Gramrn- 
Rudman,  it  isn't  going  to  be  the 
70%  of  the  budget  for  entitlement 
payments  which  is  going  to  get 
cut,  it's  going  to  be  government 
bureaus  like  the  FCC,  so  they're 
going  to  be  able  to  do  less  and 
less  for  us. 

It's  time  for  amateur  radio  to 
face  this  situation  and  accept  the 
responsibility,  We've  got  to  orga- 
nize for  the  growth  we  need. 
We've  got  to  build  more  and 
stronger  clubs.  We've  got  to  orga- 
nize  for  the  growth  we  need. 
We've  got  to  build  more  and 
stronger  clubs.  We've  got  to  re- 
cruit and  train  new  hams— and  get 
older  ones  enthused  lo  do  more. 

We  don't  need  Big  Brother  for 
anything,  so  let's  get  moving  to- 
ward cutting  the  umbilical  cord, 

TRANSMIT  MUSIC— LEGALLY 

Yes,  at  long  last  you  can  legally 
transmit  music  on  the  ham  bands! 
However,  before  you  start  plug- 
ging your  record  player  into  your 
mike  jack,  you'd  better  read  fur- 
ther. A  lot  further. 

Now,  all  you  youngsters  sitting 
around  old  Doc,  let  me  tell  you 
why  music  is  prohibited  on  the 
ham  bands.  You  see,  back  before 
World  War  II,  way  back  in  the 
1930s  (yup,  I  was  there-I'm  a  liv- 
ing monument  to  the  past)  we  had 
two  basic  classes  of  ham  licenses, 
Class  B  and  Class  A.  To  get  the 
Class  A  license  ,  the  advanced  ra- 
diotelephone license,  you  had  to 
pass  a  stiff  (for  then)  technical  ex- 
am on  radiotelephone  technolo- 
gy. Whew! 

The  Class  B  ticket  was  pretty 
much  like  today's  General  li- 
cense, complete  with  13-wpm 
code.  But  90%  of  the  Class  B  li- 
censees operated  only  CW.  The 
Class  A  ticket  allowed  you  to  oper- 


ate in  the  75m  and  20m  phone 
bands,  each  100  kc  wide  (kHz 
hadn't  beer*  invented  then).  AM 
phone,  it  was. 

Class  B  could  operate  on  1 60m 
and  10m  phone.  Well,  10  was  a 
VHF  band  then  and  almost  com- 
pletely unused .  Experimental  So 
the  B-ops  either  operated  CW  or 
hung  out  on  1 60m  phone.  1 60  was 
a  big  band  then,  running  from 
1800-2000  kc— later  expanded  to 
2050.  We  even  had  an  almost  to- 
tally unused  CW  band  from  1 71 5- 
1800. 

40  was  the  big  one.  It  was  CW 
only  and  packed  solid.  Everyone 
used  crystal  control,  so  the  prac- 
tice was  to  call  long  CQs  and  then 
tune  for  minutes  up  and  down  the 
band.  You  could  expect  a  call 
from  anywhere  in  the  band.  It 
wasn't  until  variable  frequency  os- 
cillators came  along  (vfo's)  after 
the  war  that  one  tuned  near  one's 
own  frequency. 

DXers  fought  it  out  on  20m  CW. 
Traffic  nets  and  rag-c hewers  were 
on  60  CW,  which  ran  from  3500- 
3900  kc.  The  B-ops  on  160  mostly 
used  simple  homemade  rigs.  The 
most  popular  was  a  6L6  crystal 
oscillator  modulated  by  a  6L6.  In 
the  cities  160  ops  would  build  af- 
ternoon groups  rebroadcasting 
each  other  from  one  end  of  1 60  to 
the  other  so  everyone  in  the  group 
could  hear  everyone  else.  Sure, 
six  ops  would  tie  up  six  frequen- 
cies, but  heck,  there  weren't 
enough  of  us  so  it  made  any  differ- 
ence, even  in  New  York  City.  We 
called  it  duplex  operation.  At  night 
160  was  too  crowded  for  this  as 
stations  from  the  whole  East 
Coast  would  be  heard. 

But  then,  as  today,  no  sanity  ex- 
am  was  given,  so  we  had  as  high  a 
percentage  of  crazies  as  we  do 
today.  Some  of  these  boneheads 
would  get  on  160m  and  play 
records  all  afternoon.  Eventually 
the  FCC  got  fed  up  with  this  crap 
and  passed  a  rule  which  made  it 
illegal  to  transmit  except  for  the 
purpose  of  communications.  This 
meant  no  one-way  transmissions 
(except  by  W1  AW),  no  blank  carri- 
ers, no  musiet  and,  sadly,  no  more 
duplex. 

Of  course  duplex  today  on  most 
of  the  low  bands  would  be  too 
wasteful  of  frequencies.  Remem- 
ber, we  went  into  World  War  II  with 
only  50,000  hams,  Remember, 
too*  40T000  of  us  joined  the  mili- 
tary! Without  us  our  country  would 
have  had  a  lot  tougher  time-  U  was 
electronics  which  did  much  to  win 
that  war. 

Now,  getting  back  to  a  legal  way 
to  transmit  music  on  any  ham 


band.  Have  you  figured  it  out  yet? 
Simple,  realty.  Just  consider 
what's  happened  with  digital  au- 
dio. Our  compact  discs  are  merely 
encoded  with  digital  data  which  a 
computer  can  translate  as  music, 
It's  those  old  zeros  and  ones,  just 
like  any  digital  communication. 

So,  as  long  as  you  send  the  digi- 
tal information  over  the  air,  it 
doesn't  make  any  difference 
whether  a  computer  translates  it 
into  words,  music,  or  pictures. 

Hold  it.  Don't  plug  your  CD  play- 
er into  your  mike  jack  either.  Your 
player  has  a  built-in  decoder  so 
you  get  analog  out.  Music.  You 
need  a  CD  player  with  a  digital 
output— like  we're  starting  to  see 
for  CD-ROM  use.  Here's  one 
more  dash  of  cold  water:  Since 
digital  audio  is  sampled  at  44  kHz, 
you're  either  going  to  have  to 
transmit  a  very  wide  band  to  send 
it  in  real  time  or  else  slow  it  down 
the  way  we  do  with  SSTV— so 
you  don't  take  up  too  much  band- 
width. Okay,  so  it  could  take  ten 
hours  to  transfer  a  one-hour  CD. 
You  want  to  bet  some  damned 
ham  somewhere  doesn't  do  it 
just  to  prove  it  can  be  done?  Prob- 
ably to  Africa  on  20m  too.  Any- 
one want  to  offer  an  award  for  the 
first  DX  music  transfer  on  20m? 
Let's  keep  it  to  the  "Minute 
Waltz,"  okay? 

If  you're  interested  in  digital  au- 
dio, guess  what?  I  also  publish 
(surprise)  a  magazine  called  Digi- 
tal Audio,  It's  going  gang- 
busters— devoted  mostly  to  re- 
viewing new  CDs  and  CD  players. 
It  should  be  on  your  local  news- 
stands. If  you  have  a  CD  player, 
you  really  can't  get  atong  without 
the  magazine.  You  see3  far  too 
many  of  the  new  CDs  are  disas- 
ters—andT  at  around  $12  each,  It 
doesn't  take  many  bum  CDs  to 
more  than  make  up  for  a  subscrip- 
tion to  Digital  Audio,  We  review 
a  hundred  or  so  CDs  in  some 
issues. 

Let  me  know  if  you  try  sending 
digital  music,  okay? 

WESTLINK  WINS  ONE 

Bill  Pasternak  WA6ITFs  West- 
fink  Report  got  the  news  out  accu- 
rately on  73's  move  to  WGE  from 
CW  Communications.  Good  work. 
Bill!  The  staff  changes,  cited  as 
major  by  W5YI,  were  less  than 
that,  as  can  be  seen  by  checking 
old  vs.  new  73  mastheads. 

Perry  Donham  KWIO  is  back  as 
Editor  after  a  short  stint  at  inCider 
Magazine.  Steve  Jewett  KA1 MPM 
is  here,  too,  taking  on  the  task  of 
Production  Editor,  learning  our 
state-of-the-art  computer  produc- 


tion system,  Chris  Schmidt  came 
on  board  last  week  as  Managing 
Editor.  The  rest  of  the  staff  is 
the  same.  .  .International  Editor 
Dick  Phenix,  Editorial  Assistant 
Carole  Macioci,  Art  Director  Di- 
anne  Ritson,  Designer  Susan 
Hays,  and  Marketing  Manager 
Hope  Currier. 

Jim  Gray  left,  moving  to  Modern 
Electronics,  I  understand.  Nancy 
Ciampa  moved  up  to  Sales  Man- 
ager. Stu  Norwood,  who  edited  73 
several  years  ago,  is  back.  Sever- 
al other  past  73s  staffers  are  also 
back  with  the  magazine:  Bruce 
Hedin,  Sara  Bedell,  Bill  Heydolph, 
and  Tedd  Guff . 

The  only  major  change  was  me 
replacing  Publisher  Burnett  and 
Executive  Editor  Philbrick  so  I  will 
be  able  to  give  73  the  direction  I 
think  you  want.  Mind  you,  it'll  take 
a  few  months  to  get  73  the  way  I 
think  it  should  be,  but  with  your 
help  we'll  not  only  have  a  fun 
magazine  to  read,  but  we  may  be 
able  to  get  our  hobby  growing 
again— something  it  hasn't  done 
much  of  for  over  twenty  years. 

It  takes  an  enormous  amount  of 
work  by  a  lot  of  people  to  get  you 
73 every  month.  We're  all  working 
for  you — to  help  make  amateur  ra- 
dio more  fun  for  you.  It's  you  who 
write  the  articles  we  publish.  It's 
you  who  subscribes — and  re- 
member most  of  your  subscription 
money  goes  to  our  beloved  postal 
service.  It's  you  who  buy  the  ham 
gear  and  services  advertised  in 
73 ,  and  itTs  these  ads  which  pay 
most  of  the  freight.  If  you  buy 
more,  we  are  able  to  seH  more  ads 
and  bring  you  a  fatter  magazine.  If 
you  don't  buy,  all  you  get  is  a  lousy 
pamphlet.  It's  you  who  urge  your 
friends  and  fellow  ham  club  mem- 
bers to  subscribe,  thus  helping  73 
to  grow.  All  I  can  do  is  sort  out  the 
articles  I  think  you'll  want  to  read 
and  write  editorials  you'll  en- 
joy. . .  or  hate.  My  basic  goal  in  life 
is  to  educate,  so  you'll  find  my 
editorials  make  you  think— and 
you'll  find  plenty  of  articles  aimed 
at  helping  you  understand  our  fast 
moving  technology. 

Yes,  I  know  about  those  old  cur- 
mudgeons  who  hate  Wayne 
Green.  There  will  always  be  a  few 
people  who  don't  want  to  think . . . 
don't  want  to  learn. .  .who  hate 
change.  They're  always  going  to 
find  me  disturbing.  But  Til  bet  you 
find  them  as  miserable  to  deal 
with  as  I  do  > .  .as  even  their  fam- 
ily does, 

I  have  a  psychological  problem 
you  have  to  deal  with.  So  you 
might  as  well  recognize  it.  This  rs 
my  drive  to  get  others  to  enjoy  the 
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KITTY  SAYS:  WE  ARE  NOW  OPEN  7  DAYS  A  WEEK. 

Saturday  &  Sunday  10  to  5  P.M. 

Monday-Friday  9  to  6:30  PM  Thgrs.  to  8  PM 
Come  to  Barry's  for  the  best  buys  in  town. 

mmm  ONV  Safety 


the  best  buys  in  town  call: 

212-925-7000 

Los  Precios  Mas  Bajos  en 
Nueva  York .  .  . 


,  f  r.i,.-..    ft   v 


MAY  We  Help  You  With  the  Best  In  Commer- 
cial and  Amateur  Radios?  Jan  KB2RVT  Toni, 
Kitty  WA2BAPr  Mark  K2C0N 

Dome  to  Yaesu  Week  at  Barry s   5/1 1-5/18 
V  aesu  Reps  on  Sa tu  rday   5/17 


KENWOOD 
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Antennas 

AS 

Gusheraft 

Hy-Gasn 

Muster 

KUM 

METZ 

Mini-ProdLKrts 

Mosley 

TS440S/AT,  R-1000,  R-2000,  TS-940S/AT 
TM-201B,  TR26/36G0A  ,  TM  2570  A/50  A/30  A 
TW4000A.  Kenwood  Service/ Repair. 
TH21/31/41AT,TM-211A/ 
411A&TS-711A/811A 

COMPUFIRE  EXTINGUISHERS 
EXL-50ME  flTTY/AMTOH  TERMINAL 


belts-in  stock 


ICOM 


IC— R71  A,  751,  745,  27A/H,  37A,  47A,  Ft- 7000, 
1271  A,  271 A/H,  3200A,  471A/Ht735 


FTONE,  FT-980,  FT-757GX  t  FRG-8800 
FT-726R,FRG-960Q,  FT-27QRH,  FT-2700RH 

FT- 1«703fl     IC2AT         w||son    Majton 
FT-2/7D9R/H    IC02AT    v*e*u  FTC  2203.  FT-4703 
FM903H123  IC-04AT      ,com  [C -M12  (Marine)  M7O0 
IC-A2/U16  TempaM-l 


VoCom/Mirage/Daiwa 
Tokyo  Hy- Power 
Amplifiers  & 

5/8XHT  Gain 
Antennas  IN  STOCK 


SMART  PATCH 

CES-'Simpiex  Autopatch  510-SA  Will  Patch  FM 
Transceiver  To  Your  TeJepnone  -Great  For 
Telephone  Call's  From  Mobile  To  Base,  Simple 
To  Use    $319  95. 

PRIVATE  PATCH  III  in  stock 


FLUKE  77  Multimeter 


Alinco 
Power  Supplies 


Nye  M6V-A    3  Kilowatt  Tuner 


AMERITRON  AMPLIFIER  AUTHORIZED  DEALER 


Yaesu  FTR-2410,  Wilson 
ICOM  IC-RP  3010  (440  MHz) 
ICOM  tORP  1210  (1.2  GHz) 


Soldering 
Station, 


48  Watts, 

JBC  soldering 


AEA  144  MHz 
AEA  220  MHz 
AEA  440  MHz 

ANTENNAS 


$68 

line  in  stock. 

MICROLOG-AIR  |,  Air  Disk, 

SWU  Morse  Coach 

KANTRONICS 

UTU,  Interface  if,  UTU-XT, 
Challenger,  Packet  Comrn. 

EIMAC 
3^500Z  • 

572B,  6JS6C 
12BY7A  & 

4*400A  j 

BIRD 
/attmeters  &_„ 

Elements     T^gp 
In  Stock 


Computer   interfaces 

Stocked:     MFJ-1224 
AEA  CP-1,  PK-80,  DR.DX 
CP-100,  PK-64,  Dr.  QSO, 

Morse  University 


SANTEC 
ST-222/UP 

ST-20T 

ST-442/UP 

HT-7 


MFJ  Models 

422,  313,  989,  &  9410 


ALPHA  AMPLIFIERS 


Complete  Butternut  Antenna 
Inventory  In  Stock! 


MURCH 
Model 
2000  A, 
A-LS,  B 
in  stock 


SANGEAN  Portable  Shortwave  Radios 


DIGITAL  FREQUENCY  COUNTERS 

Tiionyx-  ProCom  Engin^erFng 

ModeS  TR-1000     0-1  GHz  1200HH 


0-1  GHz 
0-6Q0MHZ  0-1.3  GHz 

Long-range  Wireless 
Telephone  for  e*oori  m  stock 


BENCHER  PADDLES, 

BALUNS,  AUDIO  FILTERS, 

IN  STOCK 


MIRAGE  AMPLIFIERS 
ASTRO N  POWER  SUPPLIES 
Saxton  Wire  &  Cable 


606 


a   ■•    •- .     miim 


HEIL 

EQUIPMENT 
IN  STOCK 

Tri-Ex  Towers 


!T(?flt  d 


<b  c> 


Hy^Gain  Towers 
&  Antennas,  and 
Roters  will  be 
shipped  direct  to 
you  FREE  of  K 
shipping  cost, 


New  TEN-TEC 
2591 HT,  Corsair  II,  Argosy  N,  Century  22,  251 0 


MAIL  ALL  ORDERS  TO  BARRY  ELECTRONICS  CORP.,  512  BROADWAY,  NEW  YORK  CITY,  N  Y  10012. 


Naw  Vnrk   ritu'tt     LARGEST  STOCKING  HAM  DEALER 
wmvww    ivmviiy   *     COMPLETE  REPAIR  LAB  ON  PREMISES 


"Aqui  Se  Habla  Espanol'1 

BARRY  INTERNATIONAL  TELEX  12-7670 
MERCHANDISE  TAKEN  ON  CONSIGNMENT 

FOR  TOP  PRICES 

Monday- Friday  9  A.M.  to  6:30  P.M.       Thursday  to  S  P.M. 
Saturday  &  Sunday  fO  AM,  to  5  P.M,  (Free  Parking) 

AUTHORIZED  DISTS.  MCKAY  DYMEK  FOR 
SHORTWAVE  ANTENNAS  &  RECEIVERS. 

IRTfLEX-"$prln0  St.  Station 
Subways:    BMt  'Prince  St,  Station" 
IND  -,lF"  Train-Bwy.  Station 
Bus:  Broadway  #6  to  Spring  St. 

Path— 9th  St./6(h  Ave,  Station. 


Commercial     Equipment 

Stocked:  ICOM,  MAXON. 
Midland,  Standard,  Wll- 
son,  Yaesu,  We  serve 
mu  nicfpalit  ies,  busi- 
nesses. Civil  Defense, 
etc.  Portables,  mobfles, 
bases,  repeaters. . . 


We  Stock:  AEA,  ARRL,  Alpha,  Arneco,  Antenna  Specialists,  Astatic, 
AstronT  B  &  KT  B  &  W,  BashT  Bencher,  Bird,  Butternut,  CDE,  CES,  Collins, 
Communications  Spec.  Connectors,  Covercraft,  Cushcraft 
Daiwa,  Dentron,  Dlgimax,  Drake,  ETO  (Alpha),  Eimac,  Encomm,  Heil- 
Sound,  Henry,  Hustler  (Newtronics),  Hy-Gain,  Icom,  KLM,  Kantronics, 
LarsenT  MCM  (Daiwa),  MFJ,  J.W.  Miller,  Mini- Products,  Mirage, 
Newtronics,  Nye  Viking,  Paiomar,  RF  Products,  Radio  Amateur  Callbook, 
Robot,  Rockwell  Collins,  Saxton,  Shure,  Telex,  Tempo,  Ten-Tec, 
Tokyo  Hi  Power,  Trionyx  TUBES,  W2AU,  Waber,  Wilson,  Yaesu  Ham  and 
Commercial  Radios,  Vocom,  Vibroptex,  Curtis,  Tii-Ex,  Wacom  Duplexers, 
Repeaters,  Phelps  Dodge,  Fanon  Intercoms,  Scanners,  Crystals  ,  Radio 

Publications. 


,** 


Experienced 

HELP  WANTED 

Young  or  Old 


WE  NOW  STOCK  COMMERCIAL  COMMUNICATIONS  SYSTEMS 
DEALER  INQUfRiES  INVfTED.  PHONE  IN  YOUR  ORDER  &  BE  REIMSURSED. 
COMMERCIAL  RADIOS  stocked  6  terwlcod  on  premltii, 

Amateur  Radio  Courses  Given  On  Our  Premises,  Call 

Export  Orders  Shipped  Immediately.  TELEX  12-7070 


^41 


ALL 

SALES 
FINAL 


things  I  enjoy.  Whenever  I  find 
something  fun  to  do,  Cm  right  out 
there  doing  my  best  to  get  others 
to  join  me  in  the  fun.  That's  one  of 
the  reasons  I  started  Byte  mag- 
azine ten  years  ago.  That's  why 
I  was  such  a  nudge  about  FM 
and  repeaters  17  years  ago. 
That's  one  of  the  reasons  I  start- 
ed Digital  Audio  magazine.  That's 
why  I'm  trying  to  organize  a  year- 
ly DXpedition,  Heck,  that's  what 


got  me  into  ham  publishing  in 
the  first  place,  35  years  ago.  .  . 
and  pushed  SSB  so  hard  30 
years  ago, 

I  was  having  such  a  ball  with 
ham  Teletype  that  I  wanted  to 
get  others  to  try  it  and  see  how 
much  fun  it  was.  You  know,  hun- 
dreds of  thousands  of  people  are 
doing  almost  the  same  thing  to- 
day with  the  computer  bulletin 
boards  and  networks.  They're  sit- 


ting there,  hooked  by  the  phone 
wires,  talking  with  each  other.  If 
word  ever  leaks  out  that  they 
can  do  the  same  thing  for  free 
via  amateur  radio,  we  could  be 
inundated. 

I  got  interested  in  RTTY  back  in 
1948  and  took  to  it  immediately.  I 
found  that  communications  via  a 
keyboard  made  for  much  more  in- 
teresting conversations  than  most 
CW  or  phone  contacts,  It  takes  a 
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Total  operators:  409,923 

Upgrade:  16,184 

Net  loss:  2252  (-0.55%) 
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Total  operators:  41 2,587  (+  .65%  *) 
Upgrade:  20r298  (  +  25.42%*) 
Net  Gain:  2,644  (  +  0.65%) 
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increase  over  1 984 


Amateur  statistics  for  FY  1984  and  7985, 


little  longer  when  you  type,  but  it 
also  somehow  brings  out  a  lot  of  a 
person's  personality.  I  found 
many  hams  who  were  deadly 
bores  on  phone  to  be  clever  and 
thoughtful  on  RTTY.  The  comput- 
er network  users  are  finding  the 
same  thing  today— as  are  the 
packet  radio  fanatics. 

Say,  if  you've  got  a  G-64  com- 
puter you  might  want  to  try  one  of 
these  land-line  nets  and  see  how 
they  work.  I  visited  the  people  at 
Playnet  the  other  day.  Their  sys* 
tern  allows  people  to  gather  in 
small  groups—up  to  six  usually — 
and  talk  via  their  C-64  computers 
with  each  other.  No  restraints.  If 
you'd  like  to  give  this  a  try.  let  me 
know  and  I'll  send  you  the  operat- 
ing package,  complete  with  disks, 
for  $20.  You  could  do  worse  than 
get  involved  and  start  getting  the 
others  on  the  net  interested  in 
hamming. 

Playnet  uses  digital  phone  lines 
instead  of  voice  quality,  so  it's  a  lot 
cheaper  to  use  than  regular 
phone  calls,  Let  me  know  how  you 
do.  Also,  let  me  know  if  this 
doesn't  push  you  over  the  edge 
into  packet  radio. 

Send  a  $20  check  or  your  credit 
card  number  and  expiration  to  me 
and  Hi  get  you  the  Playnet  pack- 
age pronto.  You  do  have  to  have  a 
Commodore  C-64  computer. 

THE  FCC  FIGURES  COVEFMJP 

Why  some  ham  publishers  go 
out  of  their  way  to  cover  up  the 
licensing  disaster  is  difficult  to  un- 
derstand. The  miserable  fact  is 
that  the  number  of  new  hams  li- 
censed in  1985  was  down  from 
1984— which  was  down  from 
1983. 

If  you'll  check  the  FCC  licensing 
charts  published  here  you'll  see 
that  the  number  of  Novices  li* 
censed  in  1985  was  down  8.5%! 
This  is  even  worse  than  the  1984 
drop  of  7.9%.  The  situation  is  not 
getting  better. 

The  slight  increase  in  the  total 
number  of  licensed  hams  (0.65%) 
was  due  to  a  small  decrease  in  the 
number  of  Novice  dropouts— due 
in  turn  to  the  effect  of  Jonger  li- 
censing terms. 

If  you're  a  fan  of  emphasizing 
the  shreds  of  good  news  amongst 
the  bad,  you'll  see  15%  more 
Novices  upgraded  than  in  1984. 
This  helped  push  the  total  number 
of  Novices  down  by  5.2%  (despite 
the  decrease  in  Novice  dropouts, 
which  buoyed  up  the  Novice  to- 
tal)-  The  dead-end  Technlbian 
class  "surged"  ahead  by  3.9%, 
while  the  General  and  Advanced 
classes  hardly  changed. 
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TOUCH  TONE®  CONTROL 


NEVER  BEFORE  HAS  SO  MUCH  CONTROL 

COST  SO  LITTLE!! 


MODEL  CS16    $164 


Amateur  net 


MODEL  CS'1688   $1  89  Amateur  net 


Two  independent  user  programmable 

three  digit  passwords  permit  hierarchy 

control. 

The  secondary  (user)  password  can 

only  access  8  of  the  16  latched  iowoffi 

functions. 

However  full  16  function  control  is 

available  to  control  operators  using 

the  primary  password.  Additionally 

secondary  password  access  can  be 

enabled/disabled  with  a  special 

primary  password  command. 

Our  CS-16  puts  repeater  control 
ops      IN  CONTROL 

COMMON 

•  Open  collector  (can  drive  relays 
directly)  and  logic  outputs  for  each 
of  the  16  functions 

•  SSI^202  central  office  quality  XTAL 
controlled  tone  decoder 

•  Adjustable  pre-amp  accommodates 
1QMV-2  volt  input 

•  Retransmission  of  control  tones 
can  be  eliminated  by  use  of  either 


Our  new  CS-1688  is  the  most  powerful 
touch  tone  controller  in  the  industry! 
DIP  switch  programmabiltty  allows 
you  to  choose  any  of  these  ten 
mode/function  combinations. , , 

OUTPUT  FUNCTIONS 


0    12    3    4    5    6    7 

D  ?  GROUP 


t. 
2, 
J. 
4. 

5; 
a, 
t, 
■. 

9. 

10. 


5  LATCHED 

6  LATCHED 

fl  MOMENTARY1 
8  MOMENTARY 

1  OF  9  SELECT 

1  OF  ft  SELECT 

1  OF  fl  SELECT 


6   9    0*    n    A    B    C 
EC  GHOUP 

and  A  MOMENTARY 

and  1  OF  ft  SELECT 
and  a  LATCHED 

and  I  OF  8  SELECT 
and  B  MOMENTARY 

and  1  OF  B  SELECT 
Sria  8  LATCHED 


—  l*  LATCH  ED  — 
■16  MOMENTAHt 
■1  OF  16SOECT 


FEATURES 

open  collector  or  data  strobe  logic 
outputs 

•  Operates  from  10*25  volts  DC. 
Reverse  polarity  protected 

•  4W  x  6Vzff  glass  board  with  44 
pin  gold  plated  edge  connector 

•  Gomes  complete  with  manual  and 
mating  connector 

Add  S3. 00  P&H    California  residents  add  sales  tax 


Call  or  write  for  information  on  these  signaling  products  also: 
Model  CS-10  DIP  relay  board  ..packages  to  DIP  relays, 
Model  CS-100..  A  19"  rack  mount  that  houses  a  control  card  and  two 
CS-10"s,  AH  inputs  and  outputs  available  on  convenient  barrier  strips. 


TYPICAL  REPEATER  CONTROL  APPLICATIONS 

HI/LO  POWER  -  PUCOF  -  TIGHT/LOOSE  SQUELCH  —  OPEN/CLOSED  SQUELCH  — 
REPEATER  ONCFF  -  AUTOPATCH  ONOFF  -  TOLL  RESTRICT  ONfOFF  -  RfNGBACK  ONOFF  - 
LONGSHORT  KANGT1ME  —  ANTENNA  ^ANTENNA  2  —  REMOTE  BASE  ONOFF  —  F,/F,  — 
AUX  UNK  ONOFF  —  TONE  MUTING  ON/OFF  —  SPARE  TRANSMITTER  INOUT  —  ETC   ETC- 

SELECTOR  MODE  APPLICATIONS 
1  OF  N  FREQUENCIES  -  1  OF  N  PHONE  UNES  -  1  OF  N  ANTENNAS  -  1  OF  N  REPEATERS  ETC. 


S3 


CONNECT 
SYSTEMS 
INCORPORATED 


23731  Madison  St 
Torrance,  CA  9Q5Q5 
Phone  (213)  373*803 


k^.  j 


■  AT4T 


»* 


When  You  Buy.  Say  73%' 
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It  is  difficult  to  put  a  good  face 

on  what' s  been  happening.  I  sup- 
pose the  positive  way  to  look  at  it 
is  to  rejoice  that  ORM  will  continu- 
ally decrease  as  the  QST  "Silent 
Keys"  column  gradually  eats  its 
way  through  the  U.S.  Catlbook. 
We'd  better  start  brainstorming 
every  way  we  can  think  of  to  get 
our  hobby  into  gear. 

The  activity  in  Japan  may  be 
enough  to  keep  the  ITU  from  grad- 
ually paring  down  the  ham  bands. 
As  the  U.S.  activity  dwindles,  the 
Japanese  are  picking  it  up.  I  wish  I 
could  get  someone  to  translate 
some  of  the  articles  I'm  seeing  in 
the  Japanese  ham  magazines. 
They're  building  ail  sorts  of  great 
gadgets  there,  Their  magazines 
are  packed  with  construction 
projects  and  pioneering  ideas, 
I've  got  some  friends  there;  HI  see 
what  I  can  do.  Of  course,  since 
we're  building  less  these  days  it's 
difficult  to  get  parts.  Maybe  we 
can  get  someone  to  start  import* 
ing  parts.  If  you  ever  get  to  Tokyo 
you  don't  want  lo  miss  the  Ata- 
ri a  bar  a  section,  where  there  are 
hundreds  of  stores  selling  elec- 
tronic parts  and  gadgets.  It's  ham 
heaven— swarming  with  thou- 
sands of  Japanese  youngsters 
shopping  for  parts.  Maybe  some* 
one  could  build  a  mail-order  parts 
business  here  if  we  can  get 
youngsters  back  into  amateur 
radio. 

Speaking  of  youngsters,  a  sur- 
vey of  the  ages  of  the  newcomers 
last  year  showed  that  16%  were 
teenagers,  down  from  the  75°/o  we 
had  in  the  1950s.  To  put  that  into 
comparative  terms,  we  used  to 
generate  about  12.500  high-tech- 
career  youngsters  a  year  and  now 
we're  providing  about  2,200— 
about  18%  of  what  we  did  a  gener- 
ation ago,  Tain't  much. 

How  are  you  doing  on  getting 
youngsters  into  your  ham  club 
these  days?  If  you're  having  any 
success,  how  about  writing  tht 
details  so  I  can  pass  them  on  for 
other  clubs?  Also,  if  you  have  any 
success  in  convincing  youngsters 
to  learn  the  code,  please  let  me 
know  how  you  did  that.  Most  kids 
I've  met  recently  think  the  code  is 
stupid  and  those  who  argue  for  it 
are  obviously  brain  damaged. 
Maybe  it's  really  true  that  rf  can 
cause  serious  mental  problems. 

I  personally  used  to  love  the 
code.  I  adored  it,  I  grew  to  love 
it  when  my  Morse-code  tapes 
were  selling  a  couple  thousand  a 
month  at  $5,00  each,  I  think  I'll 
make  a  new  set  of  tapes  and  fall  in 
love  all  over  again.  So  let's  keep 
that  old  code  test  in  there  so  I  can 


make  plenty  of  money  with  my 
tapes,  okay? 

I  won't  tell  you  which  of  the  ham 
magazines  is  selling  the  worst 
code  tapes  in  the  world.  Scientific 
studies  have  clearly  shown  the 
enormous  differences  in  code 
learning  methods.  The  worst  pos- 
sible way  to  try  and  learn  the  code 
is  one  which  a  certain  organiza- 
tion has  been  pushing  for  years.  I 
used  their  system  and  managed 
to  take  a  couple  years  to  learn  the 
code  their  way.  Now  days  many 
people  are  learning  it  in  a  day  or 
two — some  in  a  few  hours,  using 
the  new.  modern,  scientifically  re- 
searched system. 

Hint:  This  is  essentially  the 
same  learning  system  I  used  with 
the  code  tapes  I  made  ten  years 
ago,  One  key  element  is  lo  send 
each  character  at  13  wpm,  even 
if  you  only  want  to  copy  5  wpm. 
That  way  you  train  your  brain  to 
recognize  the  sound  pattern  of  a 
character  just  once  and  you  don*t 
run  into  the  speed  plateau  which  I 
suspect  has  kept  more  people 
from  getting  ham  tickets  than 

have  succeeded. 

A  few  tests  have  been  made 
with  people  starting  to  learn  code 
at  20  wpm  right  off  the  bat.  The 
early  results  seem  to  indicate  it  is 
no  more  difficult  to  learn  20  wpm 
than  13  wpm— hardly  takes  any 
longer.  The  main  problem  with  5- 
wpm  code  is  the  temptation  to  set 
up  a  table  in  your  mind  and  look 
up  each  character  as  you  hear  It. 
Datvdifvdalvdah,  hrnrnm,  oh  yes, 
that's  a  Y.  You  can  do  this  up  to 
about  10  wpm;  then  the  speed  lim- 
it for  shuffling  data  manually  in 
your  brain  is  reached  and  you're 
stranded  up  the  well-known  creek 
which  runs  from  the  code  plateau. 
If  you  start  out  at  13  or  20  wpm 
you  never  see  the  plateau  and  the 
only  paddle  you  need  is  on  your 
speed  key. 

Maybe  the  ARRL  was  right 
when  they  were  fighting  the 
Novice  license  proposal  years 
ago — but  for  the  wrong  reasons.  It 
may  be  that  the  5- wpm  code  test 
has  hurt  amateur  radio  more  than 
it's  helped.  The  League  sure  hat- 
ed the  idea  of  the  Novice  license, 
though  they  fought  it  because 
they  hadn't  proposed  it  and  they 
were  busy  trying  to  keep  total 
control  ot  the  rule  changes— as 
they  had  had  for  many  years  be- 
fore that. 

George  Sterling  W1 AE  was  the 
FCC  chairman  and  he  was  bound 
he  was  going  to  get  amateur  radio 
to  progress,  no  matter  how  hard 
the  ARRL's  general  manager 
Budlong  fought.  George  pre- 


vailed, so  we  got  our  Novice-  and 
Technician-class  licenses.  As  a 
matter  of  fact,  for  several  years 
the  ARRL  lost  every  petition  they 
put  in  for  rule  changes— and 
fought  every  single  one  they 
didn't  put  in,  That  perhaps  made 
up  for  the  earlier  years  when  the 
ARRL  virtually  wrote  all  the  ham 
rules. 

I  remember  when  I  became  edi* 
tor  of  CQ  in  1955. 1  visited  the  FCC 
Amateur  Division  and  was  told 
that  Budlong  had  been  asked  to 
never  show  his  face  there  agatn. 
The  ARRL's  Washington  counsel 
Segal  (no  call),  was  just  as  popu- 
lar there.  Oht  that's  enough  remi- 
niscing. But  111  bet  few  old-timers 
had  any  idea  of  what  was  really 
going  on  between  the  League  and 
the  FCC — any  more  than  they  do 
today.  Hint:  The  no-code  debacle 
put  a  very  heavy  strain  on  ARRL/ 
FCC  relations,  as  also  did  the  VEC 
situation. 

Vic  Clark,  the  previous  ARRL 
president,  and  I  got  pretty  close  as 
a  result  of  our  work  together  on 
the  FCC's  Long  Range  Planning 
Committee.  He  was  almost  as  up- 
set as  the  FCC  over  the  no-code 
disaster  and  complained  bitterly 
about  the  room-temperature  IQ  of 
some  ARRL  directors  he  had  lo 
work  with. 

I  have  confidence  in  David 
Sumner,  the  present  general 
manager.  HoA  by  golly,  they've 
done  away  with  the  general  man- 
ager title  and  David  is  the  execu- 
tive vice  president.  I  wonder  what 
the  difference  is?  Anyway,  he's  a 
nice  chap  and  has  my  confidence, 
as  does  Chris  Imlay.  whom  I 
worked  with  a  few  years  ago  when 
we  were  both  on  the  FCC's  Na- 
tional Industry  Advisory  Commit- 
tee for  amateur  radio.  Things  may 
be  looking  up. 

I  used  to  know  everyone  at 
ARRL  HQ  very  well,  but  as  Tm 
sure  you've  read  in  The  W5Yt  He- 
port,  things  got  pretty  bad  for  a 
while,  so  just  about  all  the  old 
hands  quit.  There  was  even  talk  of 
an  employee  union.  You  know,  it 
may  be  getting  time  to  restructure 
the  ARRL  and  bring  it  up  to  date.  It 
hasn't  changed  much  in  the  50 
years  I've  know  it — and  I've  been 
a  member  for  48  years.  Both  the 
ARRL  and  amateur  radio  would 
benefit  if  the  League  were  brought 
into  the  80s. 

Imagine  what  our  country  would 
be  like  if  we  were  trying  to  run  it 
with  nothing  but  sixty-year-old 
laws.  Yes,  Hiram  Percy  Maxim, 
the  chap  who  founded  the  League 
and  set  it  up  in  its  present  form, 
was  a  genius,  but  the  world — and 


amateur  radio— has  changed  a 

good  deal  since  he  died  fifty  years 
ago.  Percy  was  also  an  automo- 
bile and  film  pioneer.  I  wish  I'd 
known  him. 

Why  do  I  write  so  much  about 
the  League?  Well,  they're  there— 
and  they're  interesting.  Also,  it 
isn't  possible  to  write  about  ama- 
teur radio  and  nor  write  about  the 
League,  it's  like  writing  about  the 
United  States  and  not  mentioning 
the  government. 

I  often  get  accused  of  hating  the 
League.  If  you  run  into  anyone 
who  has  that  impression  please 
ask  'em  where  in  the  devil  they  got 
such  a  weird  idea,  I've  never  hat- 
ed the  ARRL.  Never  loved  'em  ei- 
ther. I  try  to  be  pragmatic,  taking 
'em  to  task  when  they  seem  to  be 
screwing  up— complimenting  'em 
when  they  do  something  right. 
Somehow  my  compliments  seem 
to  fall  on  blind  eyes. 

You  know,  when  I  take  the  FCC 
to  task  I  never  hear  anyone  beef- 
ing that  1  hate  the  FCC,  yet  I've 
been  on  their  case  far  more  than 
the  ARRL,  I  reserve  the  right  to  be 
sarcastic  and  snide  about  the 
FCCt  the  ARRL,  lids,  the  QCWA, 
the  OOTC,  and  any  other  group 
which  I  think  needs  a  good  hotfoot 
for  some  reason. 

KEEP  THOSE.. 

Attention  OXers:  In  case  you're 
ever  looking  for  something  to  talk 
about  when  you  manage  to  snag  a 
ham  in  a  rarer  country,  how  about 
suggesting  they  send  reports  now 
and  then  to  the  "73  International" 
section?  There  are  all  sorts  of 
things  we're  interested  in  know- 
ing. For  instance,  a  lot  of  us  travel, 
so  we're  interested  in  knowing 
how  we  can  go  about  getting  per- 
mission to  operate  .the  details. 
If  there  is  a  local  ham  club  we'd 
like  to  know  who  to  contact  so  we 
might  meet  with  them.  News  of 
any  expeditions,  even  to  neigh- 
boring countries,  is  of  interest. 
Contests,  certificates,  how  many 
active  hams  there  are,  how  diffi- 
cult ham  gear  is  to  get,  repeaters 
and  their  frequencies,  sked  times 
for  really  rare  countries ,  .  you 
get  the  picture. 

We've  been  getting  reports 
from  55  countries  so  far  in  the  **73 
International"  section— I'd  prefer 
reports  from  300  or  so.  No,  not 
every  month,  perhaps  quarterly 
unless  there  is  some  special  news 
we  should  know  about.  We  need 
to  know  about  special  DX  opera- 
tions early  since  it  takes  about 
three  months  for  information  to  be 
set  in  type,  printed,  mailed  and 
then  be  delivered. 
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PoiMTESTS 


Robert  Baker  W&2GFE 
t5  Windsor  Dr. 
AtcoNJ  06004 

FLORIDA  QSO  PARTY 

Contest  Periods: 
1400  to  1900  UTC  May  3 
0001  to  0500  UTC  Way  4 
1500  to  2300  UTC  May  4 

This  is  the  20th  annual  Florida 
QSO  Party,  sponsored  by  Florida 
Skip.  All  amateurs  worldwide  are 
eligible  and  invited  to  participate. 
All  amateur  bands  may  be  used, 
160  through  2  meters.  All  stations 
will  separate  phone  and  CW  logs; 
phone  and  CW  are  separate  con- 
tests, A  station  may  be  worked 
once  on  each  band  on  each  mode. 
Neither  crossband  norcrossmode 
contacts  wilt  count  for  contest 
credit  Florida  stations  may  work 
other  Florida  stations,  but  for  con- 
test points  only,  Out-of -state  sta- 
tions may  not  work  each  other  for 
contest  credit.  Contacts  made  on 
repeaters  do  not  count  for  credit. 

Florida  stations  will  be  divided 
into  two  classes.  Class-A  stations 
are  those  operating  portable  or 
mobile  on  emergency  power  and 
running  100  Watts  or  less  output 
inside  Florida  but  outside  of  their 
home  counties.  Class-B  stations 
are  all  other  stations  operating  in 
Florida.  Entrants  may  be  single 
operator  or  multi-operator,  and 
this  must  be  indicated  on  the  sum- 
mary  sheet. 


Each  entrant  agrees  to  be 
bound  by  the  provisions  of  the 
contest  announcement,  the  regu- 
lations ot  the  applicable  licensing 
authority,  and  decisions  of  the 
Florida  Skip  Contest  Committee, 
which  are  final, 

EXCHANGE: 

Florida  stations  send  RS(T)  and 
county  of  operation.  Others  send 
RS(T)  and  U.S.  state,  Canadian 
province/territory,  or  country, 

FREQUENCIES: 

Phone— 3.945,  14-279,  21.379, 
and  28.579, 

CW— 3.555,  7.055,  14055. 
21.055,  and  28  055, 

SCORING: 

Florida  stations  count  one  point 
per  QSO  with  out-of-state  or  other 
Florida  stations.  Multiplier  is  the 
sum  of  states  (49  maximum), 
provinces/territories  (12  maxi- 
mum}, and  DX  countries  (27  maxi- 
mum) actually  worked.  Note  that 
the  maximum  multiplier  is  83. 
Florida  Class-A  stations  only: 
multiply  final  score  by  1.5  to  ob- 
tain total  score.  Others  count  2 
points  per  QSO  with  each  Flori- 
da station.  Multiplier  is  the  num- 
ber of  different  Florida  counties 
worked  (67  maximum).  Final 
score  is  the  product  QSO  points 
and  the  multiplier. 


CALENDAR 


May 
May  6 
May  17 
May  17-18 
May  17-19 
May  27-28 
May  31-Jun  1 

Jun  14-15 
Jun  28-29 
Jult 

Jul  12-13 
Aug  2-3 
Aug  16-17 
Sep  13-14 
Oct  11-12 
Nov  1  -2 
Nov  15-16 
Dec  5-7 
Dec  13-14 


Florida  QSO  Party 

ARAL  1296-MHz  Sprint 

ARRL  50-MHz  Sprint 

ARI  Italian  International  Contest 

Michigan  QSO  Party 

CLARA  Ac/Dc  Mystery  Contest 

National  6-Meter  Invitational  Net  Activity 

Day  Contest 

ARRL  VHF  QSO  Party 

ARRL  Field  Day 

CARF  Canada  Day  Contest 

LARU  Radiosport  Championship 

ARRL  UHF  Contest 

New  Jersey  QSO  Party 

ARRL  VHF  QSO  Parly 

Rio  CW  DX  Party 

ARRL  Sweepstakes— CW 

ARRL  Sweepstakes — Phone 

ARRL  160-Meter  Contest 

ARRL  10-Meter  Contest 


AWARDS: 

Certificates  for  phone  and  CW 
to  the  top  single-operator  score  m 
each  state,  province,  territory,  DX 
country,  and  each  Florida  county. 
Multi-operator  winners  will  re- 
ceive certificates  as  activity  justi- 
fies. There  are  also  5  plaques  to 
be  awarded  as  follows:  high  single 
operator  in  Florida  and  out-of- 
state.  CW  and  phone;  and  to  the 
Florida  club  with  the  highest  ag- 
gregate score.  There  is  no  mini- 
mum number  of  contacts  to  be  eli- 
gible for  a  certificate. 

ENTRIES: 

Phone  and  CW  entries  are  to  be 
separated!  Along  with  legible  logs 
in  chronological  order,  a  summary 
sheet  is  required  with  each  entry. 
Those  with  200  QSOs  or  more 
must  supply  a  dupe  sheet,  The 
summary  sheet  must  contain 
claimed  score,  Florida  county  or 
state  operated  from,  number  of 
QSOs,  multiplier  total,  station  calf- 
sign,  entry  class,  and  power 
source  for  Class-A  entries.  The 
name  of  the  Florida  club  for  which 
aggregate  total  credit  is  being  as- 
signed must  also  be  on  the  sum* 
mary  sheet.  A  signed  declaration 
that  rules  and  regulations  have 
been  observed  must  also  be  in- 
cluded. Sample  summary  and  log 
sheets  are  available  for  an  SASE 
from  the  QTH  below. 

At  the  discretion  of  the  contest 
committee,  stations  and/or  opera- 
tors may  be  disqualified  for  im- 
proper reporting,  excessive 
dupes,  errors  in  multiplier  lists, 
unreadable  logs,  obvious  cheat- 


ing, etc.  All  entries  must  be  re- 
ceived on  or  before  June  6.  Mail 
all  entries  to:  Florida  Skip  Contest 
Committee,  North  Florida  Ama- 
teur Radio  Society,  PO  Box  9673. 
Jacksonville  FL  32208. 

ARRL  VHF/UHF  SPRING 

SPRINTS 

MayS— 1296  MKz 

May  17—50  MHz 


sprint  runs  from  7  p.m.  to 
1 1  p.m.  local  time.  These  contests 
are  sponsored  by  the  ARRL;  each 
is  a  separate  event  and  are  single 
operator  only. 

Retransmitting  either  or  both 
stations  or  use  of  repeater  fre- 
quencies is  not  permitted.  Only 
recognized  simplex  frequencies 
may  be  used.  Contest  entrants 
may  not  transmit  on  repeaters  or 
repeater  frequencies  for  the  pur- 
pose of  soliciting  contacts.  Use  of 
the  national  calling  frequencies  is 
also  prohibited. 

Stations  are  allowed  only  one 
transmitted  signal  at  any  given 
time.  A  transmitter  used  to  contact 
one  or  more  stations  may  not  be 
used  subsequently  under  any  oth- 
er ealistgn  during  the  contest — ex- 
cept for  family  stations  for  which 
more  than  callsign  is  assigned  to 
one  location  by  FCC,  DOC,  etc. 

EXCHANGE: 

Grid-square  locators  (see  Janu- 
ary, 1933.  QST,  page  49);  signal 
reports  are  optional 

SCORING: 

Count  one  point  per  valid  OSO 
and  multiply  QSO  points  by  the 


WELCOME  TO  NOARS  COUNTRY 

K8KRG 

Northern  ARRL  Special  Service  Club 

(Jhio  Hoars  Contest  Station  —  W&BJBM 

Amateur  1#4  S5/l4S  lS      i**.iw.to     ms  b-w.b 
Radio  m-waa-  to 


mTTT  frtq      PART    -  1*7  445 
4*     1A 


NEWSLETTER  OF  THE  MONTH 

One  of  the  most  consistently  excellent  newsletters  we've  seen 
over  the  past  few  years  is  the  NOARS  Log,  journal  of  the  North- 
ern Ohio  Amateur  Radio  Society, 

NOARS  is  a  large  club  with  a  high  level  of  participation,  and  the 
pages  of  the  Log  chronicle  the  varied  activities  of  the  members  in 
an  easy-to-read  style.  Each  issue  is  packed  with  useful  informa- 
tion, making  the  Log  almost  a  monthly  reference  manual! 

Congratulations  to  Editor  Bill  Heitzenrater  N8DSG  and 
NOARS  President  George  Morningstar  W8ANM  for  their  model 
publication. 

To  enter  your  newsletter  in  73 's  Newsletter  of  the  Month  Con- 
test,  send  it  to  73  Magazine,  WGE  Center,  Peterborough  NH 
03458,  Attn:  Newsletter  of  the  Month. 
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number  of  different  grid  squares 
worked  for  final  score.  For  a  valid 
QSO  to  occur,  callsigns  and  grid- 
square  locators  must  be  ex- 
changed and  acknowledged.  A 
station  may  be  worked  for  credit 
onfy  once  per  band  regardless  of 
mode.  Crossband  QSOs  do  not 
count. 

ENTRIES: 

Entries  for  each  contest  must 
be  postmarked  by  June  20th.  Re- 
member, each  contest  is  sepa- 
rate; use  separate  envelopes  for 
each  contest.  Submit  separate  log 
and  summary  sheets  for  each 
contest  entered.  Logs  must  indi- 
cate time,  callsign,  and  complete 
exchange  for  each  valid  QSO. 
Multipliers  must  be  clearly 
marked  in  the  log.  Include  dupe 
sheets  with  entries  of  more  than 
100  QSOs,  Use  the  official  entry 
forms,  available  from  ARRL  HQ 
for  an  SASE. 

Each  entrant  agrees  to  be 
bound  by  the  provisions  as  well  as 
the  intent  of  the  published  rules, 
the  regulations  of  his  or  her  licens- 
ing authority,  and  the  decisions  of 
the  ARRL  Awards  Committee. 
Usual  disqualification  rules  apply. 
See  QST  for  any  last-minute  rule 
changes.  All  entries  and  form  re- 
quests should  be  addressed  to 
ARRL,  225  Main  Street,  Newing- 
ton  CT  06111, 

MICHIGAN  QSO  PARTY 
Contest  Periods: 
1800  UTC  May  17 

to  0300  UTC  May  1 8 
1100  UTC  May  18 

to  0200  UTC  May  19 

This  year's  QSO  party  will  be 
sponsored  by  the  Oak  Park  ARC, 
Phone  and  CW  are  combined  into 
one  contest.  Michigan  stations 
can  work  Michigan  counties  for 
multipliers.  A  station  may  be  con- 
tacted once  on  each  band/mode. 
Portable/mobiles  may  be  counted 
as  new  contacts  each  time  they 
change  counties. 

EXCHANGE: 

RS{T),  QSO  number,  QTH  as 
state,  Michigan  county,  or  coun- 
try. 

FREQUENCIES: 

Phone— 1.815,  3.9055  7.280, 
14.280,  21.380,  and  28.580 

CW  — 1.810,  3.540,  3.725, 
7.035,  7.125,  14.035T  21.035, 
21.125,28.035,  and  28.125 

VHF— 50.125,  145.025,  and 
146.52. 

SCORING: 
Multipliers  are  counted  only 


once.  Michigan  stations  score  1 
point  per  phone  QSO,  2  points  per 
CW  QSO,  5  points  for  each  W8MB 
contact,  and  multiply  QSO  points 
by  the  total  number  of  states, 
countries,  and  Michigan  counties. 
KL7  and  KH6  count  as  states;  VE 
counts  as  a  country.  Maximum 
multiplier  is  35* 

Others  take  QSO  points  times 
the  total  number  of  Michigan 
counties.  QSO  points  are  1  point 
per  phone  QSO,  2  points  per  CW 
QSO,  and  5  points  for  each  dub 
station  contact  with  W8MB.  Maxi- 
mum multiplier  is  83. 

VHF-only  entries:  same  as 
above  except  multipliers  per  VHF 
band  are  added  together  for  total 
multiplier.  No  repeater  contacts 
are  allowed. 

AWARDS: 

Plaques  to  Michigan  entries  are 
high  m utti-operator/si ngle-trans- 
mitter  score,  high  Michigan  score, 
high  Michigan  {Upper  Peninsula) 
score,  high  aggregate  club  score, 
high  VHF-only  (100  QSOs  mini- 
mum), and  high  Michigan  mobile. 
Certificates  to  high  score  in  each 
Michigan  county  with  a  minimum 
of  50  QSOs.  Out-of-state  plaque 
and  certificates  for  high  score  in 
each  state  and  country. 

ENTRIES: 

A  log  and  summary  sheet  is  re- 
quested showing  the  scoring  and 
other  pertinent  information,  name 
and  address  in  block  letters ,  and  a 
signed  declaration  that  all  rules 
and  regulations  have  been  ob- 
served, Michigan  stations  include 
club  name  for  combined  club 
score.  Party  contacts  do  not  count 
toward  the  Michigan  Achievement 
Award  unless  one  fact  about 
Michigan  is  communicated. 

Members  of  the  Michigan  Week 
QSO  Party  Committee  are  not  eli- 
gible for  individual  awards.  Deci- 
sions of  the  Contest  Committee 
are  final.  Results  will  be  final  on 
July  30th  and  will  be  mailed  to  all 
entries.  Mailing  deadline  is  July  1 
to:  Mark  Shaw  K8EDr  3810  Wood- 
man, Troy  Ml  48084. 

Michigan  Achievement  Award 

This  will  be  the  28th  year  that 
hams  have  had  their  own  program 
to  publicize  Michigan  and  its  prod- 
ucts. Just  as  in  past  years,  the 
governor  will  award  Achievement 
Certificates  to  hams  who  take  part 
in  telling  the  world  of  Michigan's 
unlimited  resources,  opportuni- 
ties, and  advantages.  Certificates 
are  awarded  on  the  following 
bases: 

1,  A  Michigan  ham  submits  log 


information  and  names  and  ad- 
dresses (if  possible)  of  1 5  or  more 
contacts  made  with  out-of-state  or 
DX  hams  in  which  information  re- 
garding Michigan  was  passed. 

2.  An  out-of-state  ham  (includ- 
ing Canada)  submits  log  informa- 
tion and  names  and  addresses  (if 
possible)  of  at  least  5  Michigan 
hams  who  relate  facts  to  him 
about  Michigan. 

3.  A  foreign  ham  (excluding  res* 
idents  of  Canada)  submits  the  call 
letters  and  name/address  plus  log 
information  for  at  least  one  Michi- 
gan ham  who  has  told  him  about 
Michigan. 

Only  QSOs  made  during  Michi- 
gan Week,  May  17-24,  will  be 
considered  valid,  All  applications 
for  certificates  must  be  post- 
marked by  July  1st  and  mailed  to 
Governor  James  Blanchsrd, 
Lansing  Ml  48902,  U.S.A. 

ARI  ITALIAN 

INTERNATIONAL  CONTEST 

Starts:  1 600  UTC  May  1 7 

Ends:  1600  UTC  May  18 

The  object  of  this  contest  is  for 
worldwide  amateurs  to  contact 
Italian  stations,  including  San 
Marino,  Vatican  City  and  SMOM. 
Use  all  bands  160  through  10  me- 
ters. Operator  classes  include: 
single  operator  CW,  SSB  or  mixed 
modes,  multi-operator  single 
transmitter,  and  SWL.  Multt-oper- 
ator  stations  can  use  both  CW  and 
SSB, 

EXCHANGE: 

RS{T)  plus  QSO  number  start- 
ing  with  001.  Italian  stations  will 
send  a  two-letter  province  instead 
of  the  QSO  number. 

SCORING: 

European  stations  count  2 
points  for  each  QSO  with  an  Ital- 
ian station.  Others  count  4  points 
per  Italian  QSO.  The  same  station 
can  be  contacted  on  the  same 
band  once  on  CW  and  once  on 

bob' 

Count  one  multiplier  for  every 
province  per  band.  San  Marino, 
SMOM,  and  Vatican  City  are  addi- 
tional multipliers.  Final  score  is 
the  sum  of  QSO  points  from  all 
bands  times  the  sum  of  the  multi- 
pliers from  all  bands. 

AWARDS: 

A  special  award  will  be  issued  to 
the  top  5  of  every  ctass  of  partici- 
pation. A  certificate  will  be  award- 
ed  to  the  top  scoring  operators  in 
each  country  and  for  each  catego- 
ry. The  WAIP  {Worked  AH  Italian 
Provinces)  is  issued  to  all  ama- 
teurs for  contacts  with  60  different 


provinces.  This  wilt  be  issued 
upon  a  written  application  in  the 
log,  and  a  separate  list  of  QSOs 
for  the  award.  Only  for  contest 
QSOs,  QSLs  are  not  required. 
The  cost  to  the  WAIP  award  is  10 
IRCs. 

ENTRfES: 

Logs  must  contain  date/time  in 
UTC,  band,  mode,  call  sent/re- 
ceived score  and  new  multiplier. 
Use  separate  logs  for  each  band. 
Include  a  summary  sheet  with 
your  callsign.  call  of  participation, 
QSO  points  and  multipliers  on 
each  band,  and  final  score.  Usual 
declaration  that  rules  of  the  con- 
test has  been  followed  is  also 
required.  Don't  forget  your  full 
address,  rig  description,  and 
comments. 

Logs  must  be  mailed  within  40 
days  from  the  end  of  the  contest 
to:  Giorgio  Beretta  I2VXJ,  Via  ScU 
esa  24, 20135  MHano,  Italy,  or  ad- 
dressed to:  Contest  Manager,  c/o 
ARl,  Via  Scarlatti  31,  20124  Mi- 
lano,  Italy.  Any  logs  without  a 
summary  sheet  and  declared 
score  will  be  used  as  a  check  log. 
A  declared  score  of  5%  more  than 
the  actual  score  means  disqualifi- 
cation. 

CLARA  AC/DC 

"MYSTERY"  CONTEST 

Starts:  1 300  UTC  May  27 

Ends:  0800  UTC  May  28 

The  contest  is  open  to  ail  YL 
and  OM  amateurs.  Each  CLARA 
station  may  be  worked  twice,  once 
on  CW  and  once  on  phone,  or 
same  mode  on  two  different 
bands.  All  contacts  must  be  made 
in  accordance  with  operator  and 
station  license  regulations.  No  net 
or  list  operations,  no  crossmode 
contacts,  no  10-  or  2-meter  re* 
peater  contacts.  Three  unidenti- 
fied "Mystery*'  stations  will  be  op- 
erating during  the  contest. 

EXCHANGE: 

Name,  serial  number  starting 
with  001,  RS(T)t  QTH,  and  if  a 
CLARA  member. 

FREQUENCIES: 

Phone— 3755,  3,900,  14.160, 
14.280,  21.300,  28.488,  and 
28.588. 

CW— 3,690,  7.035,  14,035, 
21  035,  and  28.035. 

SCORING: 

For  the  base  score,  CLARA 
members  score  1  point  per  con- 
tact with  non members  (whether 
OM  or  YL),  2  points  per  contact 
with  CLARA  members,  and  3 
points  for  each  CW  contact.  Non- 


84     73  for  Radio  Amateurs  •  May,  1986 


members  score  2  points  for  each 
CLARA  contact,  3  points  for  CW 
contacts.  All  multiply  the  base 
score  points  by  the  number  of 
Canadian  provinces/territories 
worked  for  the  total  score.  The 
contest  manager  will  add  10 
points  to  the  base  score  of  each 
log  for  every  Mystery  station  con- 
tacted, 

A  WARDS; 

CLARA  members  are  eligible 
for  the  1  st  place  CLARA  cup  and 
certificate  or  the  2nd  place  certifi- 
cate. Nonmemhers  will  receive  a 


plaque  for  1st  place,  and  certifi- 
cates for  2nd  place  and  1  st  DX,  All 
logs  submitted  are  eligible  for  the 
mini -prize  drawing  as  well. 

ENTRIES: 

Single  log  entry  with  logs  show- 
ing date/time  (GMT),  band,  mode, 
callsign  workedt  report  and  serial 
number  sent,  report  and  serial 
number  received,  name  of  opera- 
tor of  station  worked,  QTH,  and 
points  claimed.  Logs  must  be 
signed  and  show  full  namer  call- 
sign  and  address  of  operator,  and 
final  score  {points  claimed  nol  in* 


eluding  mystery  stations).  Logs 

must  be  legible,  no  carbon  copies, 
and  no  logs  will  be  returned.  Deci- 
sions of  the  contest  manager  will 
be  final.  Logs  must  be  received  by 
the  contest  manager  before  July 
15th.  Address  entries  to:  Muriel 
Foisy  VE7LQH,  RR#1,  Pender  Is- 
land, BCt  Canada  VON  2M0. 

NATIONAL  6-METER 

INVITATIONAL  NET  (SIN) 

ACTIVITY  DAY  CONTEST 

Starts:  1400  UTC  May  31 

Ends:  2400  UTC  June  1 

Alt  6-meter  ops  invited  to  enter. 


EXCHANGE: 
Call  SIN  M  and  grid  square. 

SCORING: 

SIN  member  QSOs  count  3 
points,  non-SIN  members  count  2 
points.  Multiply  grid  squares  by 
points  received  for  total  score. 

ENTRIES  AND  A  WARDS: 

Certificates  issued  to  three 
highest  scores  and  one  lowest 
score.  Send  contest  logs  by  July 
1st  to  Lisa  Lowell*  KA0NNO.  FOB 
249,  Ft.  Lupton  CO  80621, 


UN! 


John  Edwards  KI2U 
PO  Box  73 

Middle  Village  NY  1 1379 

COPYING  THE  MAIL 

The  biggest  kick  I  get  out  of  do- 
ing the  annual  HFUN!"  poll  Is 
reading  the  comments  nearly  ev- 
eryone adds  to  their  response 
forms.  To  call  hams  an  opinionat- 
ed lot  would  be  to  understate  the 
situation! 

Lack  of  space  usually  prohibits 
printing  more  than  a  handful  of 
remarks  at  the  end  of  the  yearly 
results,  so  this  time  around  I'd  like 
to  dedicate  an  entire  column  to 
our  readers'  view  of  ham  radio. 

In  many  ways,  I  find  the  com- 
ments more  illuminating  than  the 
raw  statistical  data.  The  numbers 
tell  part  of  the  story,  showing  how 
many  hams  think  one  way  or  the 
other  on  a  particular  issue.  But 
data  don't  express  the  human 
side  of  the  hobby — the  hams  who 
feel  stymied  by  a  lack  of  leader- 
ship or  those  who  tear  for  the  hob- 
by's future. 

Next  month  well  bring  you  the 
data,  For  now,  let's  take  a  look  at 
the  emotions, 

Here's  a  representative  sample 
of  what  you  had  to  say: 

This  was  lots  of  fun— KD8VU 
That  was  the  idea. 

To  say  that  I  cannot  operate  in  a 
particular  range  of  the  ham  radio 
spectrum  is.  and  shall  always  be, 
in  my  opinion,  a  blatant  violation 
of  my  personal  rights  under  the 
first  amendment  of  the  U.S.  Con- 
stitution under  the  subheading  of 
free  speech.  It  could  also  consti- 
tute a  violation  of  my  "civil  rights*' 
as  well— WA2RCB 
Right.  And  not  allowing  me  to 
drive  my  Corvette  at  140  mph 


down  the  Long  Island  Expressway 
violates  my  tights,  too.  Ain't  gov- 
ernment something  else? 

What  happened  to  the  fun  ques- 
tions about  gay  nets  or  pocket  pro- 
tectors?—KA9NZI 
The  humor  wears  off  after  a  few 
years,  Sort  of  the  same  reason 
why  I  stopped  reading  QST. 

The  FCC  puts  fear  in  most  peo- 
ple, I  have  never  heard  of  a  ham 
being  afraid  of  another  ham.  It's 
6:20  am  here.  I  just  talked  to  one 
of  those  do-gooder  hams ...  he 
says  I  should  be  on  the  air  making 
contacts,  not  writing  a  letter  that 
will  end  up  never  being  read! — 
KA9LNT 

I'm  afraid  of  W1AWt  but  only  on 
October  $1.  Tell  your  buddy  he  '$ 
wrong. 

Amateur  radio  must  advertise  if 
it  wants  younger  people  to  join. 
Make  ham  radio  known. 
Were  you  thinking  of  placing  ads 
in  Modern  Maturity  or  Casket  and 
Sunnyside? 

When  they  market  a  machine 
with  the  features  of  the  Amiga,  the 
popularity  and  reliability  of  the 
IBM/XT/AT.  and  sell  it  for  $1 ,000. 
I'll  buy  it.— WB3JYF 
And  when  they  market  a  car  with 
the  features  of  a  Corvette  and  the 
popularity  and  reliability  of  a 
Cadillac  Eldorado,  and  self  it  for 
$5fQ00,  I'll  drive  M 

I  see  learning  the  code  las]  a 
way  to  keep  the  CBers  off  the  ham 
bands  (some  still  get  in);  anyone 
realty  wanting  to  become  a  ham 
can  study  and  learn  the  code  and 
earn  their  license,— KA7PRR 
I  guess  I'm  one  of  those  tittle  dev- 
ils who  snuck  in  (ex*KBX+8669). 

John— how  about  trying  some 
questions  on  weak  signal  VHF/ 
UHF  stuff? — Anonymous 


/  would  have,  but  t  didn't  have  the 
energy. 

I  kind  of  resent  the  word  ama- 
teur, but,  then  again,  that  is  the 
only  way  that  there  can  be  a  differ- 
ential between  commercial  and 
nonprofit  radio  operation.— 
KK2W 

There's  nothing  wrong  with  being 
an  amateur,  OM.  An  amateur  is 
motivated  by  love,  not  mere  mon- 
ey. A  true  amateur  never  purpose* 
iy  does  shoddy  work.  Can  the 
same  be  said  for  professionals? 

I  am  returning  to  the  hobby  after 
a  30  year  absence.  Things  have 
changed  somewhat.— KB6HVK 
Yeah,  we  're  alia  lot  older. 

For  someone  having  technical 
interests,  finding  a  rewarding  and 
interesting  QSO  can  be  hard.  I 
helped  to  write  MCI  Mail.  Hope 
you  like  it,  Also,  contests  have  got 
to  go.— KC3NG 

/  like  MCI  Mail  and  use  it  al  least 
two  or  three  times  a  week  to  mail 
manuscripts  to  editors.  Good  job. 
As  far  as  contests  go,  leVs  attack 
40  meters  with  flaming  torches 
during  SS  weekend. 

Plan  to  buy  home  computer 
S0OnT  but  not  for  radio  use.— 
Anonymous 

I  know  what  you  mean,  computers 
make  lousy  radios.  However,  the 
old  TRS-8Q  Model  I  was  so  badly 
shielded  it  worked  fine  as  a  trans- 
mitter. 

I  feel  the  ARRL  is  doing  a  good 
job  in  lieu  of  an  effective  FCC. — 
N0EON 

Uh-huh.  And  I  feel  that  a  broken 
tight  bulb  does  a  good  job  in  lieu  of 
an  effective  6 1 468. 

Contesting  should  be  limited  to 
certain  segments  of  the  bands. — 
Anonymous 
Yeah,  900  GHz  and  up. 

Don't  let  computers  scare  you. 
Kids  will  still  take  interest  in  ham 
radio.— KL7G  ID 

Computers  don't  scare  me.  I 
make  my  living  writing  about 
them,  it's  the  people  selling  them 


that  make  my  hair  (what  s  left  of  it) 
stand  on  end. 

Question  50  is  ghoulish  and  un- 
wanted! Vm  conservative  and  en- 
joy rock  music.  How  do  you  cate- 
gorize me? — Anonymous 
Ghoulish  and  unwanted. 

Why  did  you  print  most  of  the 
questions  to  this  poll  on  the  other 
side  of  [the]  page.  I  had  to  flip  this 
damn  page  37  times!  Bet  you  lost 
quite  a  few  potential  responders 
because  of  this.— K1  DOW/4 
Yeah,  guess  I  lost  all  of  the  read- 
ers with  weak  arms,  CW  will  do 
that  to  you. 

Yes.  I  wear  a  pocket  saver.  VE 
program  stinks.  73  Magazine 
downhill  without  Wayne.  New 
calls  stink.  ARRL  detriment  to  am- 
ateur radio.— K3PLV 
But  how  about  an  opinion? 

Be  sure  ARRL  gets  a  copy  of 
your  final  numbers.— K4YTB 
/  think  they  have  a  subscription. 

I  think  the  students  at  Junior 
High  School  $22  should  stop  beg- 
ging for  equipment—  K7ERN 
Do  you  know  how  much  money 
the  NYC  Board  of  Education 
spends  on  ham  radio?  Close  your 
eyes  and  you'll  have  a  rough  esti- 
mate Instead  of  griping,  you 
should  send  your  unwanted  gear 
to  WB2JKJ  or  to  your  local  school. 
Make  an  investment  in  our  future. 

I  think  the  last  two  questions  are 
slightly  unfair.  If  I  heard  an  emer- 
gency net  in  progress,  I  would  lis- 
ten first  to  determine  if  I  could  be 
of  help  or  wouJd  hinder  the  operat- 
ing. As  a  member  of  ARES  I  get 
plenty  of  opportunity  to  offer  my 
"skills"  for  community  service. — 
KC7NA 
Slightly  unfair,  but  FUN!,  right? 

Could  you  send  results — pre- 
publication— of  this  annual 
event?— WA20VG 
That  would  be  cheating.  Hank. 
How  much  wilt  you  pay  me? 

Will  be  interested  in  seeing  your 
tabulation— KflGP 
Next  month,  OM 
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K6K> PACKET 


Hamfd  Price  NK6K 

1211  Ford  Ave. 

Redondo  Beach  CA  90278 

Starting  with  this  issue,  73  is 

proud  to  add  Harold  Price  NK6H 
to  our  growing  fist  of  specialists, 

Harold  has  been  active  in  the 
field  of  amateur  packet  radio 
since  early  1982.  Starting  with 
home-brew  hardwarey  software, 
and  protocols,  he  switched  over  to 
the  AX.25  protocol  when  it  was 
first  announced  as  a  standard  in 
October  1982.  He  was  one  half  of 
the  first  on-the-air  two-way  con- 
tact using  the  AX.25  protocol  He 
was  also  part  of  the  three-person 
team  that  developed  the  software 
used  on  the  TAPR  TNC-1. 

He  was  pari  of  the  early  packet 
experiments  on  the  OSCAR- 10 
spacecraft  He  worked  on  the  US/ 
Canada  hardware  and  software 
team  that  supplied  the  Digital 
Communications  Experiment  for 
the  UoSAT-OSCAR  11  space- 
craft. He  assisted  in  final  launch 
preparations  and  has  continued  to 
develop  new  software  for  the  or- 
biting spacecraft.  He  is  project 
manager  for  the  PACSAT  satet- 
lite. 

Harold  has  authored  many  arth 
cfes  on  amateur  packet  radio,  in- 
cluding several  thai  were  pub- 
lished in  non-amateur  magazines. 
He  i$  a  regular  speaker  at  both 
local  and  national  amateur  gath- 
erings, as  well  as  at  non-ham  con- 
ventions and  meetings  for  the 
IEEE,  computer  shows,  and  the 
broadcasting  industry*  He  is  ac- 
tive in  southern  California  band- 
planning  efforts  and  in  local  pack- 
et activities. 

Harold  is  on  the  board  of  direc- 
tors of  TAPR  and  AMSAT,  and 
serves  on  the  ARRL  Ad  Hoc  Digi- 
tal Communications  Committee. 
Professionally,  Harold  is  a  com- 
puter and  communications  con- 
sultant. —Ed. 

Welcome  to  the  new  packet-ra* 

dio  column!  Before  we  start,  I'd 
like  to  try  something,  so  please 
bear  with  me. 

I  don't  always  agree  with 
Wayne  Green.  The  ARRL  has 
done  a  lot  to  further  the  develop- 
ment of  packet  radio. 

If  there  were  fewer  than  two 
sentences  in  the  above  para- 
graph, then  you'll  know  that  Perry 
Don  ham  was  less  than  honest 


when  he  talked  me  into  doing  this 
column.  In  fact,  if  this  whole  intro- 
duction is  missing,  you'll  know  he 
fudged  on  the  additional  promise 
thai  I  could  be  irreverent! 

While  we're  on  the  subject  of 
honesty,  I  should  say  that  I  live  in 
that  great  non-federally-funded 
anthropological  and  sociological 
experiment  called  southern  Cali- 
fornia. Therefore,  any  warped 
views  should  be  regarded  as  envi- 
ron mental  and  not  hereditary,  so 
don't  blame  my  Dad  N3EC  V. 

Next,  this  column  is  a  "conduct- 
ed column,"  not  a  "written"  one. 
That  means  this  is  a  participatory 
venture— you  are  requested  to 
write  to  me  with  news,  thoughts, 
comments,  and  gripes.  Only  write 
if  you  agree  with  me,  though;  if 
you  want  to  disagree  with  some* 
one,  write  to  Wayne. 

That  said,  let's  get  to  it.  The 
subject  is  packet  radio  and  other 
high-speed  digital  communica- 
tions techniques.  As  of  this  writ* 
ing  Vm  a  member  of  three  bodies 
that  should  interest  you  if  you1  re 
interested  in  packet  radio.  I'm 
on  the  board  of  directors  of  the 
Tucson  Amateur  Radio  Corpora* 
tion  (TAPR),  the  board  of  direc- 
tors of  the  Radio  Amateur  Satel* 
lite  Corporation  (AMSAT),  and 
I'm  a  member  of  the  ARRL  Ad 
Hoc  Digital  Communications 
committee.  That  means  I'm  in  a 
position  to  hear  some  interesting 
things  about  what's  going  on  in 
packet,  things  that  I'll  pass  on  to 
you.  It  also  means  that  I  can  pass 
your  thoughts  on  packet  to  the 
decision  makers  of  the  organiza- 
tions that  are  actively  involved 
in  the  development  of  packet  ra* 
dio.  Even  if  you  disagree  with  me. 
I'll  pass  your  comments  on,., 
grudgingly. 

Terms 

You'll  find  that  the  term  "pack- 
et" is  in  danger  of  becoming  a 
generic  term  for  any  high-speed 
amateur  digital  communications 
technique.  It  is  actually  only  a  sub- 
set of  the  possibilities,  Packet  is  a 
technique  of  breaking  information 
down  into  small  pieces,  appropri- 
ately called  "packets,"  The  act  of 
passing  these  pieces  around  in  in- 
teresting ways  is  called  "packet 
switching."  There  are  other  ways 
to  pass  information  around  in  digi- 
tal form,  but  few  if  any  have  been 
implemented  on  amateur  radio 


yet.  Hopefully,  the  next  few  years 
will  see  digital  voice,  digital  video, 
and  other  high-speed  digital  forms 
of  communications  come  into  use. 
This  column  will  "limit'*  itself  to 
digital  communications,  exclud- 
ing CWr  RTTY,  and  AMTOR,  as 
these  three  modes  are  adequately 
covered  elsewhere. 

Packet  Introduction 

I  don't  have  much  room  left  over 
this  month  to  give  a  full  introduc- 
tion to  packet  radio.  Besides,  that 
could  be  a  little  dull  so  we"  II  do  the 
training  a  little  bit  each  month.  In 
case  you've  never  heard  about 
packet  before,  here's  a  real  short 
introduction: 

Packet  is  a  method  of  sending 
information  over  amateur  radio, 
just  as  spark,  CW,  AM,  SSB, 
FM,  RTTY,  AMTOR.  SSTV.  and 
FSTV  have  done  down  through 
the  years,  but  with  two  major  dif- 
ferences, Packet  provides  tor 
"perfect"  information  transfer, 
and  it  permits  multiple  simulta- 
neous contacts  on  the  same  fre- 
quency. It  is  "perfect**  because 
packet  uses  computers  and  a 
complex  method  to  check  each 
piece  of  information  to  see  if  it  was 
received  correctly.  Packet  proce- 
dures ensure  that  a  packet  is  re- 
transmitted until  it  is  received 
correctly.  Packet  can  share  a  fre- 
quency because  information  from 
any  one  station  is  broken  into 
small  pieces.  These  pieces  can 
then  be  mixed  in  with  pieces  from 
other  stations  on  a  single  frequen- 
cy. Because  each  packet  is 
tagged  with  the  callsigns  of  the 
sending  and  receiving  stations, 
each  station  can  keep  track  of 
which  packets  are  for  it. 

The  device  used  to  "do"  packet 
radio  is  called  a  Terminal  Node 
Controller  (TNC).  This  is  a  smalt 
interface  box  that  goes  between 
your  radio  and  your  terminal  or 
computer.  The  microprocessor  in- 
side the  TNC  takes  care  of  follow* 
ing  all  the  procedures  necessary 
to  exchange  data  with  other  sta- 
tions, To  learn  more  about  packet, 
check  back  in  your  stacks  of 
magazines  for.  or  borrow  from  a 
friend,  the  following: 

Price,  H.,  "What's  This  Racket 
About  Packet"  and  "A  Closer 
Look  at  Packet  Radio,"  QST,  Juty 
and  August,  1985. 

Johnson,  L,  "Join  the  Packet 
Radio  Revolution,"  73,  Septem- 
ber and  October,  1983T  and  Janu- 
ary, 1984. 

These  articles  contain  pointers 
to  other  information  sources  on 
packet.  Most  larger  radio  stores 
wilt  have  a  TNC  on  display  or  even 


operating  on  the  air.  The  most 
common  frequency  in  use  for 
packet  radio  in  North  America  is 
145.01  MHz.  We'll  do  a  little  more 
on  packet  introductory  material 
here  next  month. 

Packet  History 

Following  is  a  capsule  history  of 
some  of  the  aspects  of  packet-ra- 
dio development.  I  have  previous- 
ly placed  an  earlier  version  of  this 
history  on  public  BBS  systems,  so 
you  may  have  seen  some  of  this 
before.  But  for  newcomers  to 
packet,  here  is  the  answer  to  the 
question,  "How  long  has  amateur 
packet  radio  been  around?" 

•  September  1978:  Non-baudot 
digital  transmissions  made  legal 
in  Canada.  Digital  experimenta- 
tion begins. 

•January  1979:  Vancouver  Am- 
ateur Digital  Communications 
Group  (VADCG)  formed.  This 
group  produced  the  VADCG  TNC, 
some  of  which  are  still  in  use  to- 
day. 

•Summer  1979:  Work  begins  in 
Ottawa  and  Montreal,  Total  North 
American  digital  users  ■  less 
than  30. 

•March  1980:  ASCII  data  legal- 
ized in  the  United  States.  Canadi- 
an missionaries  armed  with  VAD- 
CG TNCs  and  software  cross  the 
border, 

•December  1980:  First  United 
States  digipeater  goes  on  *he  air 
in  San  Francisco,  it  used  home- 
brew hardware  and  software 
based  on  the  VADCG  protocol 
(now  called  VI), 

•  1981;  First  great  packet 
diaspora  begins,  VADCG  dis- 
tributes PC  boards,  Home-brew 
systems  are  developed.  Most  ar- 
eas standardize  on  1200-baud 
Bell  202  modems,  VADCG-com- 
patible  hardware,  and  2-meter 
FM.  Locally  maintained  software 
versions  in  San  Francisco.  Wash- 
ington DC,  Vancouver,  and  else- 
where begin  to  diverge, 

•October  1982:  AMSAT  and 
AMRAD  host  another  in  a  series  of 
meetings  to  solve  the  divergence 
problem  by  developing  a  protocol 
standard.  Other  major  goals  in- 
clude the  desire  to  support  more 
than  the  32 T  64,  or  128  users  al- 
lowed by  then-current  V1  imple- 
mentations. The  AX.25  standard 
is  born.  Total  North  American  digi- 
tal users  ~  less  than  200, 

•January  1983:  After  several 
months  of  design  and  testing,  the 
Tucson  Amateur  Packet  Radio 
(TAPR)  group  produces  170  as- 
sembled and  tested  beta-test 
TNCs. 

•October  1983:  The  kit  version 
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of  the  TAPR  TNC  (now  called 
TNC-1)  is  tested  by  1 9  users. 

•December  1983:  200  TNC-1 
kits  are  shipped.  In  the  meantime, 
more  VADCG  boards  are  assem- 
bled, GLB  takes  out  its  first  ad  in 
QSTIor  an  assembled  and  tested 
unit.  Total  TNCs  =  about  650. 

•1994:  TAPR  begins  to  ship 
TNC-1  kits  in  bulk.  They  ship  an 
average  of  120  TNCs  per  month 
for  the  next  15  months.  AEA  an- 
nounces an  assembled  TAPR 
TNC-1  clone  at  the  Dayton  Ham- 
vention.  Packet  hits  the  big  time 
when  Lyle  Johnson  WA7GXD 
wins  the  Dayton  Hamvention 
Technical  Excellence  Award  for 
the  TAPR  TNC  ,  He  accepts  on  be- 
half of  packet  radio  and  TAPR. 
AEA  legitimizes  packet  by  placing 
the  first  full-page  ads  for  packet 
equipment  in  the  big  ham  maga- 
zines, At  the  end  of  1 984  there  are 
more  than  2500  TNCs. 

•1985:  Heath  announces  the 
HD-4040  TNC-1  clone  kit,  begins 
shipping  in  ApriJT  and  sells  out  the 
first  500  in  three  weeks.  Kantron- 
ics  announces  the  "Packet  Com- 
municator." TAPR  announces 
TNC-2.  GLB  announces  PK1L. 
AEA  announces  PK-64  and  PK- 
80.  For  a  time  in  August,  most  of 
the  packet  industry  is  J*sold  out," 
with  demand  far  exceeding  pro- 
duction. Bulletin  board  systems 
running  software  designed  by 
W0RL1  begin  to  proliferate.  "RLI" 
systems  allow  for  the  automatic 
exchange  of  messages  between 
them.  Messages,  routed  by  the 
BBS  systems,  crisscross  North 
America  on  a  combination  of  HF, 
VHFt  and  UHF  frequencies.  Ties 
between  the  National  Traffic  Sys- 
tem (NTS)  and  packet  networks 
become  more  common.  There  are 
at  least  10,000  TNCs  in  the  field, 
worldwide. 

•January  1986:  More  TNCs  and 
TNC  add-on  products  are  an- 
nounced. AEA  announces  an  HF 


modem  that  can  be  added  to  any 
TNC.  When  an  amateur  group  in 
Ester,  Alaska,  produces  a  VHF/ 
HF  mode  switch  for  TNC-1  and 
TNC-2  style  modems,  they  give 
their  street  name  as  "AX.25  Com- 
munications Trail.1*  It  is  predicted 
that  more  than  14,000  TNCs  will 
be  in  the  field  by  March,  The  num- 
ber of  amateurs  working  on  im- 
provements to  existing  packet 
networks  and  developing  new  di- 
rections for  the  future  is  also  in- 
creasing. A  group  in  Hamilton, 
Ontario,  is  making  an  IBM  PC 
plug-in  board  available.  A  Texas 
group  is  working  on  a  network 
linking  system,  as  is  a  group  in 
Florida,  TAPR  is  working  on  net* 
working  hardware  and  software. 
Networking  software  from  New 
Jersey  will  be  available  soon. 

1986  wilt  see  the  launch  of  two 
satellites  with  packet  radio  facili- 
ties on  board,  Japan's  JAS-1  and 
the  international  AMSAT  Phase 
lll-C.  The  UK's  UoSat-OSCAR  11 
satellite,  with  its  American-Cana- 
dian digital  store-and-forward 
message  system,  has  already 
been  tested  as  an  international  in* 
formation  transfer  device  and  will 
see  greater  use  in  1986.  This 
column  solicits  information  on 
these  and  other  items  for  discus- 
sion in  the  coming  months, 

Prove  ltT  Packet 

In  closing,  I'd  like  to  answer  a 
letter  that  was  printed  in  the  De- 
cember, 1985,  issue  of  73,  page 
69,  under  the  headline,  "Prove  It, 
Packet."  It  seems  that  the  letter 
writer  went  to  a  hamfest  where  an 
over-zealous  speaker  claimed 
that  packet  would  replace  CVW 
RTTY/AMTOR.  I  agree  with  the 
writer  when  he  says  this  won't 
happen.  The  only  modulation 
mode  that  ever  disappeared  in 
amateur  radio  was  spark  gap,  and 
you  can  still  get  a  demonstration 
of  that  at  many  hamfests. 


Thereafter,  the  writer  and  I  part 
ways.  First,  he  refused  to  believe 
another  packet  proponent  at  the 
hamfest  who  said  packet  interface 
units  would  cost  less  than  $200  by 
the  end  of  the  year.  Through  the 
magic  of  publishing  lead  time,  the 
very  same  issue  of  73  contained 
several  ads  for  packet  gear  that 
carried  a  list  price  of  between 
$209  and  $21 9,  and  retailed  for 
just  below  $200,  GLB  announced 
a  unit  that  you  can  almost  fit  in  a 
shirt  pocket,  and  AEA  had  one 
that  does  CW/RTTY/AMTOR/ 
ASCII  as  well  as  packet  for  the 
same  price. 

Next,  the  writer  doubted  that 
packet  is  error-free.  Well,  he  can 
argue  the  point,  but  Andrew  3. 
Tanenbaum,  in  Computer  Net* 
works  (Prentice-Hall,  1981),  says 
about  the  same  error-detection 
scheme  used  by  the  AX.25  packet 
protocol:  "Jit]  catches  alf  single- 
and  double-bit  errors,  all  errors 
with  an  odd  number  of  bits,  all 
burst  errors  of  length  16  or  less, 
99.997%  of  17-bit  error  bursts, 
and  99.998%  of  18-bit  and  longer 
bursts." 

Less  easy-to-quantify  factors 
in  the  protocol,  having  to  do  with 
the  callsign  fields,  control  fiefds, 
and  ffags,  comprise  a  large  por- 
tion of  the  0.002  percent  of 
errors  that  slip  by.  You  must 
also  compute  the  probability  that 
17  or  more  bits  will  be  bad  in  any 
given  packet.  Then  multiply  all  the 
probabilities  together.  The 
chances  are  less  than  one  in  a 
million  that  you  will  get  an  unde- 
tected error.  As  a  rough  guess, 
you  would  have  to  send  128  mil- 
lion characters  before  you  stood  a 
small  chance  of  seeing  an  unde- 
tected error.  Since  even  Ivory 
Soap  is  only  99.44  percent  pure, 
this  is  close  enough  to  error-free 
for  most  people.  The  reason  pack- 
et data  arrives  error-free  is  that 
packets  with  detected  errors  are 


retransmitted  until  they  are  re- 
ceived correctly* 

Packet  bandwidth  is  discussed, 
but  that's  a  subject  for  an  entire 
column.  The  writer  then  mentions 
the  transmitter  keying  rate.  Actu- 
ally, packet  is  efficient  in  terms  of 
toggles  per  information  passed. 
Packet  will  switch  once  per  80  or 
so  characters  passed  in  a  conver- 
sational modet  or  once  per  400 
characters  when  moving  large 
files.  AMTOR  switches  once  ev* 
ery  three  characters.  Full  break- 
in  CW,  depending  on  the  set- 
tings and  operator  habits,  can 
switch  once  per  word,  or  once  per 
character. 

Finally,  the  writer  asks  why,  if 
only  200  Watts  eirp  are  required  to 
access  OSCAR  1 0,  do  you  always 
see  photos  of  25-foot  dishes  or 
stacked  12  over  12  arrays.  Be- 
cause the  guys  with  the  metal  in 
the  air  like  to  take  photos  of  it, 
that's  why.  Those  of  us  with  just 
the  10-dB-gain  yagi  never  get 
around  to  taking  the  pics.  I  put  1 00 
Watts  into  3  dB  of  cable  loss  and  a 
poorly  made  N  connector,  then  in- 
to an  11-dBkjain  antenna.  I  then 
crank  the  power  back  until  I'm  no 
louder  than  the  beacon. 

Aside  from  the  OSCAR  10  com- 
ment, "Prove  It,  Packet"  is  a  vic- 
tim of  rapidly  advancing  technolo- 
gy. We've  come  a  long  way  in  a 
short  time,  and  weVe  hardly  got- 
ten started.  Because  things  have 
a  habit  of  changing  very  rapidly,  to 
help  you  Keep  things  straight  V\\ 
include  the  date  that  I  finished 
each  column  somewhere  in  the 
column,  This  one,  for  example,  is 
2/24/86. 

Please  help  make  this  column 
worth  the  space  it's  taking  by 
sending  in  your  questions  and 
comments.  I  can  also  be  reached 
on  CompuServe  at  71635,1174, 
and  on  packet  by  NK6K  @ 
KD6SQ.  Next  month,  more  stuff 
like  this,  only  different. 


TTY  L 


II 


P 


Marc  L  Leavey,  M.D.  WA3AJR 
6  Jenny  Lane 
PikesviileMD  21208 

Oh  boy,  if  only  you  could  see 
this!  On  my  desk  is  a  stack  of  let- 
ters from  you  alf.  Some  of  them 
have  received  a  response  in  the 
mail,  some  have  not,  but  none  of 
them  have  yet  reached  print,  So, 
blessed  by  the  wonders  of  my 


word  processor,  which  has  the 
ability  to  move  whole  paragraphs 
at  the  touch  of  a  single  key,  let's 
mush  through  this  stack  together. 

CoCo 

1  hope  that  Lloyd  Chapman 
W8WHA  of  Toledo,  Ohio,  is  enjoy- 
ing the  new  CoCo  keyboard  he  got 
after  the  tip  in  t[jis  column.  It 
should  slip  right  into  the  CoCo  II, 


and  there  are  several  programs 
around  to  help  use  the  "extra" 
keys.  One  was  mentioned  here  a 
few  months  back. 

William  E.  Mangor  VE3BOQ  of 
Morrisburg,  Ontario,  relates  that 
the  quick  CoCo  RTTY  output  pro- 
gram in  the  March,  1985,  "RTTY 
Loop1'  column  works  fine,  with 
one  problem.  The  CoCo  printer 
routine  assumes  that  the  printer 
adds  a  line  feed  after  each  car- 
riage return,  whereas  the  tele- 
printer requires  that  a  line  feed  be 
sent  He  wants  to  know  how  to  do 
this  using  software.  Well,  the 
"down  arrow"  key  on  the  CoCo 

73  for 


will  send  a  line  feed,  but  that  will 
only  help  a  tad.  Best  bet  would  be 
to  put  in  a  machine-language  filter 
to  add  a  line-feed  character  after 
each  carriage  return,  I  would 
rather  not  fill  these  columns  with 
listings  unless  there  is  some  de- 
mand for  it.  So  let  me  know,  and 
I'll  be  glad  to  print  a  suggestion  if  a 
bunch  of  you  need  it. 

Jay  Sarajian  WB3BKW  in 
Feasterville,  Pennsylvania,  en- 
joyed the  patch  for  Clay  Abrams' 
NEWRTYCW  program  published 
here  a  few  months  ago.  He  said  he 
had  to  save  it  as  "PATCH/BAS" 
though,  instead  of  "PATCH. BAS" 
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as  titled  here.  I  don't  know  why, 
Jay,  as  I  normally  use  the  period 
rather  than  the  slash  routinely  for 
CoCo  extensions.  Not  only  that, 
but  (GoCo'ers  take  note)  you  can 
also  preface  the  drive  number  [i.e. 
1  PATCH. BAS)  rather  than  suffix 
it  (PATCH. BAS:1).  At  least  you 
can  do  this  with  standard  Radio 
Shack  DOS  version  1.0  or  1.1.  ff 
you  are  using  ADOS  it  should 
work  as  well,  but  if  you  are  using 
JDOS  all  bets  are  off,  as  many  of 
the  pointers  and  routines  have 
been  customized,  Would  be  inter* 
ested  to  hear  the  follow-up,  Jay, 

Jim  Leischner  KA9RGJ  in  Cis- 
co, Illinois,  is  another  CoCo  user 
who  is  hard  at  work  to  put  his  com- 
puter onto  RTTY,  I  hope  the  mate- 
rial I  sent  you  helped,  Jim.  I  think 
you  will  find  that  the  CoCo  is  a 
flexible  computer  that  will  be  able 
to  do  just  what  you  want. 

Same  thoughts  go  out  to  Bob 
Hartley  K2QJ  of  Kendall  Park, 
New  Jersey,  who  is  also  looking  to 
put  his  CoCo  onto  RTTY.  As  I 
have  indicated,  Bob,  the  Abrams 
program  is  the  only  one  I  have 
seen,  but  that  doesn't  mean  that 
there  won't  be  something  else 
soon.  Just  keep  reading,  right 
herel 

Teleprinters 

Carl  Anderson  WA6CMT  of 
Santa  Ana,  California,  counts 
himself  as  one  of  the  "silent" 
readership  who  has  flirted  with  the 
RTTY  bug  for  a  long  time,  and 
now  hopes  to  interconnect  a  Mod* 
el  32  and/or  Model  33  Teletype* 
with  his  ham  gear.  Well,  Carl,  I 
hope  that  the  material  presented 
here  last  month  helped  your  ef- 
forts, Let  me  know  how  it  goes! 

Using  an  Info-Tech  interface, 
Joe  Kovank,  Jr.  KD9G  in  La 
Grange  Park,  Illinois,  is  looking  to 
hook  up  his  Model  33  as  well. 
Again,  I  hope  the  information  from 
last  month  helps.  Joe.  With  a  Mod- 
el 15  on  the  Murray/Baudot  port 
and  a  Model  33  on  the  ASCII  port 
of  that  interface  you'll  have  quite  a 
station! 

Not  everybody  is  working  on 
Model  33s,  though.  Mark  Hines 
KA8TNT  of  Ludlow  Falls,  Ohio, 
acquired  a  receive-only  Model  28 
and  would  like  to  interlace  that 
machine  on  RTTY.  Assuming  you 
have  loop  connections,  Mark,  this 
should  be  trivial.  Hook  into  the 
TTY  loop,  send  it  some  five-level 
goodies,  and  see  what  prints, 

C-64/VIC-20 

Interest  in  alternative  means  of 
interfacing  the  Commodore  64 
computer  remains  high,  as  evi- 


denced by  the  note  received  from 
George  Tubb  W5HI  in  Los  Ala- 
mos, New  Mexico.  George  is  look- 
ing for.  among  other  things,  inter- 
facing other  than  that  provided  by 
the  likes  of  Kantronics,  MFJ,  AEA. 
Microlog,  and  others  mentioned 
here  in  the  past.  Hmm.  sounds 
like  a  tall  order  to  me!  I  print  what  I 
get,  George,  I  know  I've  said  this 
before,  but  if  I  have  not  written 
about  an  item,  it  is  not  because  of 
bias,  it's  because  I  have  no  infor- 
mation to  write  about.  Manufac- 
turers, are  you  listening?  Stay 
tuned  for  Chapter  Two,  George! 

George  *'Keoki'  Susterich 
KH6DXO  in  Hanapepe,  Hawaii,  is 
also  looking  to  put  his  C-64  onto 
RTTY.  I  have  sent  him  the  ever- 
growing list  of  "RTTY  Loop1' 
reprints  available,  and  hope  that 
the  information  printed  here  lately 
helps  him  connect  one  of  the  tele- 
printers he  has  to  the  C-64  for  use 
as  a  system  printer. 

A  VIC-20  user,  Michael  V.  Hoff- 
man N7GLO  in  Eugene,  Oregon, 
is  busy  building  the  one-chip  de- 
modulator we  talked  about  here  a 
few  months  ago.  He  is  trying  to 
look  into  Murray-to- ASCII  code 
conversion  himself.  Well, 
Michael,  there  are  many  schemes 
in  use  to  convert  five  level  to  eight 
level  and  back  again,  and  I  think 
that  a  brief  look  through  some 
back  issues  of  73  and  other 
magazines  may  turn  up  just  what 
youVe  looking  for.  There  are  cer- 
tainly a  number  of  commercial 
schemes,  many  of  which  I  have 
touched  upon  here,  and  one  of 
them  may  do  as  well. 

Michael  also  asked  a  rather  fun- 
damental question  that  I  have  not 
covered  here  in  some  time,  so  I'll 
throw  it  in  now  for  good  measure. 
He  said  that  in  "thinking  about 
AFSK  and  SSB  rigs,,  .  .it  seems 
to  me  that  what  you  get  from  AF- 
SK modulation  of  SSB  is  the  same 
as  you  get  with  FSK.  Can  you  tell 
them  apart?'  No,  you  can't, 
Michael,  and  that  is  just  the  point. 
After  all,  if  you  sent  one  pure  tone 
through  a  SSB  transmitter,  what 
you  should  get,  assuming  that  the 
carrier  is  well  suppressed  and 
there  are  no  harmonics,  is  one 
pure  rf  signal,  offset  either  above 
or  below  the  suppressed  carrier 
by  the  absolute  value  of  the  fre- 
quency of  the  audio  tone  used  to 
generate  it.  Two  tones,  two  rf  fre- 
quencies— and  if  you  shift  one 
tone,  you  get  an  rf  signal  that 
shifts  in  step  and  magnitude  with 
the  audio  used.  Now,  remember 
this,  though— the  "standard" 
FSK  convention  is  low  space,  high 
mark;  whereas  the  "standard1* 


AFSK  convention  is  just  the  oppo- 
site. So  if  you  are  using  an  AFSK 
signal  to  generate  FSK  on  an  SS8 
transmitter,  use  tower  sideband 
so  that  the  relationship  of  mark 
and  space  is  reversed.  If  this  is  still 
not  clear,  let  me  know,  and  I  will 
print  a  few  diagrams  to  try  to 
straighten  this  whole  thing  out. 

Apple  // 

Hanspeter  Natzger  HB9AGZ,  a 
Swiss  amateur  who  says  he  gets 
hold  of  a  copy  of  73  during  his 
extensive  traveling  as  part  of  an 
airline  crew,  is  having  problems 
putting  a  package  onto  RTTY,  and 
wonders  if  any  of  us  could  help. 
The  software  in  question  is  the 
Radcom  Plus  interface  and  soft- 
ware for  the  Apple,  and  his 
biggest  problem  appears  to  be 
that  when  copying  OSCAR-10 
telemetry  data,  which  does  not 
use  unshift-on-spacet  he  sees 
rows  of  letters  instead  of  figures. 
He  is  curious  if  anyone  has  experi- 
ence with  this  software,  and  might 
have  a  patch  or  solution.  If  so. 
drop  me  a  tine  here,  and  I  will  pub- 
lish the  answer  for  Hanspeter  and 
the  rest  of  us,  too. 

My  understanding  is  that  the 
Apple  interfaces  via  TTL  levels. 
So  the  one-chip  receive  circuit 
from  July,  19S5t  should  interface 
without  too  much  problem,  Arnold 
Bucksbaum  WQWGE  of  Cedar 
Rapids,  Iowa,  wants  to  work  on 
that  circuit  for  his  Apple,  TTL  is 
TTL,  Arnold,  and  the  221  t 
scheme  should  hook  right  up. 
Hope  to  hear  from  you  about  your 
success- 
Miscellaneous  Mishegas 

Richard  Keusink  K7VPL  in 
Brookings,  Oregon,  has  the  dis- 
tinction of  having  his  letter  lost  on 
my  desk  for  quite  a  while.  Anyway, 
Richard  is  another  ham  having  op- 
erating hitches  with  his  AEA  CP-1 , 
It  would  appear  that  the  problems 
being  mentioned,  such  as  the  in- 
ability to  load  another's  call  with- 
out leaving  the  T-R  mode,  are  just 
designed  into  the  CP-1.  Looks  like 
you  will  have  to  wart  for  the  CP-2 
(hint,  hint— OSL  AEA?). 

Richard  is  also  looking  for  press 
signals  on  the  HF  bands.  While 
there  have  been  other  books  on 
the  market,  the  KJingenf  uss  books 
mentioned  here  remain  the  most 
complete  one  seen.  Complete  to 
the  tune  of  overkill,  in  fact!  I  don't 
know  if  I  can  publish  spotted  fre- 
quencies here,  but  if  my  editor 
would  let  me,  I  would  be  glad  to 
pass  along  interesting  locations 
on  the  HF  spectrum.  [Spot  at  will, 
Marcf — ed*\ 


Hope  all  this  helps,  Richard, 
and  ill  pass  along  whatever  else  I 
get  when  I  know  more.  (Boy,  I  say 
that  a  lot!) 

Peter  Schulz  in  Dorval,  Que- 
bec, notes  that  hams  interested  in 
putting  a  Trmex/Sinclair  ZX-81 
may  be  able  to  use  a  program  he 
knows  as  the  NARP  program,  and 
corresponding  interface.  He 
knows  no  details  about  this  combi- 
nation, do  any  of  you?  Let  me 
know,  and  l  will  print  the  informa- 
tion here  for  all  the  T/S  users  to 
benefit. 

Peter  is  also  interested  in 
putting  a  TRS-80  Model  100  onto 
RTTY.  Sorry,  but  I  draw  a  blank  on 
that  one,  Pete.  Again,  if  anyone  is 
using  a  Model  100, 200,  or  600,  let 
me  know,  and  I  will  help  to  let  the 
gang  know. 

Radio  facsimile  transmission  is 
not  that  far  afield  from  RTTY,  and 
the  WEFAX  routines  mentioned 
here  a  while  back  have  whetted  a 
few  appetites.  Brad  Slocum  in 
Sunnyvale.  California,  is  very  in- 
terested in  receiving  this  type  of 
information  via  computer.  Well, 
Brad,  I  know  that  the  WEFAX  rou- 
tine  mentioned,  which  was  written 
for  the  CoCo,  uses  features  in* 
digenous  to  that  machine.  I  don't 
know  of  a  version  that  runs  on  IBM 
PC  type  computers,  If  you  have  a 
CompuServe  account,  you  might 
check  on  the  CoCo  SIG  (GO  CO- 
CO) for  the  WEFAX  program  and 
related  data. 

Ditto  to  David  Woolweaver 
K5RAV,  DDS,  MSD  of  Harlingen, 
Texas.  David  is  interested  in  re- 
ceiving WEFAX  with  a  TRS-80 
Model  4.  Sorry,  but  I  have  seen 
nothing  for  that  computer  either 
for  WEFAX  reception.  The  abili- 
ties of  the  6809-hased  CoCo  really 
do  shine  in  that  regard. 

Just  what  is  an  obsolete  com- 
puter? Fred  Jacob  W6WBT  of 
Davis,  California,  is  playing  with 
the  Heathkit  ET-3400  computer 
trainer,  a  6800-based  single- 
board  computer,  and  wants  to 
play  with  RTTY  on  that!  Well, 
Fred,  a  few  years  ago  I  printed  the 
source  listing  for  both  receive  and 
transmit  for  the  6800  that  should 
be  easy  to  use  on  the  ET-3400. 
They  are  part  of  the  "reprint  se- 
ries" information  that  I  am  send- 
ing him;  you  can  get  a  listing,  too, 
for  a  self*addressed,  stamped  en- 
velope sent  to  me  at  the  above 
address. 

Roger  Wells  M4AHA  in  Lexing- 
ton, Kentucky,  is  interested  in 
connecting  a  Heath  H-89  comput- 
er to  a  Kantronics  UTU  interface. 
As  far  as  I  know,  Roger;  any  termi- 
nal program  should  do  fine,  and 
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there  are  many  available  in  the 
public  domain.  If  there  is  a  local 
computer  BBS.  I  am  fairly  sure 
that  a  terminal  program  will  be  liv- 
ing there.  Ask  around,  and  don't 
forget  the  folks  at  your  local  Heath 
store  and  ham  clubs.  Hopefully 
you  will  be  able  to  find  a  service- 


able program,  gratis  *  without  too 
much  trouble. 

Want  to  get  some  idea  of  the 
readership  of  73and  this  column? 
Just  look  at  where  some  of  these 
letters  came  from:  every  corner 
of  the  world,  it  seems!  I  never 
cease  to  be  amazed  at  what 


our  buddies  are  doing  with  dig- 
ital communications,  and  J  will 
try  to  share  whatever  I  know 
with  you  aiL  Let  me  hear  from 
you;  the  letter  box  is  looking  very 
empty  about  now!  As  always, 
if  you  would  tike  a  reply,  enclose 
a  self-addressed,  stamped  en- 


velope. CompuServe  subscrib- 
ers can  reach  me  there,  usual- 
ly on  EasyPlex,  via  my  ppn — 
75036.2501.  Or.  if  you  feel  lazy. 
just  kick  up  your  feetT  and  wait  for 
the  next  issue  of  73  to  see  what's 
in  the  next  edition  of  "RTTY 
Loop.,T 


BOVE  AND  BEYOND 


Peter  H.  Putman  KT2B 
84  Burnham  Road 
Morris  Plains  NJ  07950 

Tired  of  sitting  around  the 
shack  waiting  for  the  band  to 
open?  Looking  for  more  of  a  chal- 
lenge than  just  picking  off  grid 
squares  with  your  long-boom  an- 
tenna and  kilowatt  amplifier? 
Need  something  to  put  the  "zip" 
back  into  VHF  operation? 

Have  I  got  a  remedy  for  you!  It's 
time  to  shake  the  dust  off  your  feet 
and  head  for  the  hills — or  lakes, 
mountains,  beaches,  even  the  lo- 
cal skyscraper— and  go  portable* 
Instead  of  waiting  for  the  tropo 
duct  to  open  to  you,  go  chase  it 
down  for  a  change.  If  you're  stilt 
waiting  to  work  someone  from  that 
rare  grid  square,  why  not  put  it  on 
the  air  yourself,  and  make  a  lot  of 
other  grid  chasers  happy!  If  you're 
tired  of  fighting  the  "big  boys" 
with  their  super  stations  during 
contests,  put  something  together 
on  your  own  and  give  "em  a  run  for 
their  money. 

The  Joys  of  Portable 

You  haven't  lived  until  you've 
spent  an  entire  weekend  simulta- 
neously working  sporadic-£  on  6 
meters  while  swatting  mosquitos, 
or  latching  into  an  enormous  2- 
meter  opening  while  in  a  storm.  Or 
perhaps  you'd  enjoy  the  simple 
pleasures  of  watching  the  wildlife 
devour  your  coax,  as  I  did 

Whatever  your  VHF  interest, 
there's  a  way  to  pursue  it  in  a 
portable  fashion.  And  there's 
certainly  no  shortage  of  equip- 
ment around  to  make  do  with, 
either!  Throw  some  stuff  in  a 
backpack,  bring  some  food  and 
drink,  and  head  for  the  hills. 
Somehow  the  effort  required  to 
go  to  an  out-of-the-way  loca- 
tion and  work  some  DX  makes  the 
contact  all  that  much  more  satis* 
fying,  and  you  might  get  more 
exercise  than  you've  had  in  a 
long  time.  All  it  takes  is  the  right 
equipment  for  the  job  and  your  de- 


sire to  have  fun.  (Note  the  word 
fun :  interpretations  of  fun  will  vary 
wildly  depending  on  how  kinky 
you  are,) 

The  Contest  Season 

As  you  read  this,  the  trees  are 
bursting  forth  with  leaves,  and 
temperatures  are  slowly  rising,  so 
the  weather  will  be  on  your  side 
soon.  How  convenient  that  there 
are  four  major  contests  to  choose 
from  in  each  of  the  months  from 
June  to  September. 

First  the  ARRL  June  VHF  QSO 
Party  comes  your  way.  About  the 
time  you  start  to  recover  from  this, 
the  July  CO  Worldwide  VHF  WPX 
Contest  shows  up.  Assuming  you 
made  it  so  far.  you  can  dive  into 
the  the  ARRL  August  UHF  Con- 
test. Finally,  if  you're  still  alive,  the 
ARRL  September  VHF  QSO  Party 
wraps  things  up.  Four  good  con- 
tests spaced  just  far  enough  apart 
to  make  you  a  committed  portable 
VHFer  for  life  {.-.or  to  have  you 
committed  for  life!). 

What  do  you  need  to  go  porta- 
ble...well,  how  high  is  up?  There 
are  those  who  choose  to  carry  a 
simple  monoband  battery-operat- 
ed transceiver  up  a  nearby  hill  for 
some  casual  operating,  using  a 
simple  quagi  beam.  And  then 
there  are  those  who  practically 
create  a  self-contained  mobile 
communications  support  vehicle 
that  rivals  anything  the  military's 
got  to  operate  multiband  QRO  sta- 
tions, using  enormous  antenna  ar- 
rays and  sophisticated  transceiv- 
ing  equipment.  It  all  depends  on 
how  badly  you've  been  bitten  by 
the  bug. 

I've  personally  been  involved 
with  several  portable  operations, 
ranging  from  backpacking  10- 
Watt  stations  and  single  yagis  up 
a  mountain  to  operating  from  sev- 
eral camper/trailers  with  genera- 
tor powerr  in  temperatures  rang- 
ing from  85  plus  degrees  all  the 
way  down  to  30  degrees  and  be- 
low. I've  been  eaten  alive  by  black 
flies  and  drenched  in  a  downpour, 


nearly  blown  off  a  tower;  and  had 
masts  fall  on  me  rn  high  winds!  On 
the  other  hand,  I've  also  seen 
some  spectacular  views  of  the 
night  sky  and  had  plenty  of  time  to 
sit  alone  in  the  dark  on  a  hilltop 
contemplating  nature  (and  my 
navel,  too!). 

If  you've  ever  scampered  up  a 
tall  building  and  drove  repeater 
owners  crazy  kerchunking  ma- 
chines miles  away,  then  you've 
probably  got  the  bug  and  there's 
no  stopping  it.  In  fact,  many  peo- 
ple find  FM  portable  operation  to 
be  eminently  satisfying,  and  rare 
is  the  time  when  a  ham  doesn't 
throw  an  HT  into  a  backpack  or  in 
with  camping  gear.  FM  portable  is 
very  popular  in  Japan  and  Eastern 
Europe  as  well.  In  tact,  these  folks 
may  have  refined  it  to  an  art  form. 
One  of  the  entries  J  saw  from  the 
CO  VHF  WPX  this  past  year  was 
from  a  J  A  who  used  a  Kenwood 
TR-50  (1  Watt,  1260  MHz  FM 
portable)  to  work  over  30  stations 
in  the  23-cm  band  during  the  con- 
test! We're  still  tryfng  to  get  peo- 
ple up  on  23-cm  here,  and  he's 
busy  firing  off  QSOs  like  there's 
no  tomorrow. 

Other  entries  received  from 
Europe  indicate  a  strong  pref- 
erence for  thts  mode,  with  many 
Romanian  logs  indicating  the 
use  of  home-brew  2%  3-,  and  5- 
Watt  rigs  to  make  contacts  on  144 
MHz  FM.  as  did  logs  from  Hun- 
gary. You  see,  FM  simplex  is  still  a 
novelty  over  there  (and  with  all 
those  countries  to  choose  from 
and  prefixes  to  work  it's  no  sur- 
prise, really)  so  the  amateurs  turn 
out  in  force  with  their  handie- 
talkies, 

If  you  want  to  work  something 
more  exotic,  then  weak-signal 
work  *s  the  logical  choice.  Usually 
this  means  SSB  or  CW  opera- 
tions, and  again  the  Europeans 
are  heavily  into  it  a  la  QRD. 

Apparently,  the  Yaesu  FT-290 
is  very  popular  in  many  countries 
for  this  type  of  endeavor,  and  for  a 
time  it  was  also  available  here  as 
well.  For  some  unknown  reason , 
Yaesu  has  seen  fit  to  pull  it  off  the 
market,  leaving  us  with  no  cur- 
rently available  portable  2m  SSB/ 
CW/FM  equipment  for  the  band,  A 
companion  unit  for  6  meters  also 
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bit  the  dust,  but  the  432-MHz  ver- 
sion strll  lives  on  until  stock  runs 
out  or  Yaesu  cans  it  as  well-  All  of 
these  radios  featured  1-2  Watts 
output  from  a  self-contained  bat- 
tery-powered package  with  12 
memories,  dual  VFO's  and  a  nice 
LCD  to  save  power. 

The  FT-290  is  particularly  nice 
since  its  power  level  can  be 
dropped  Into  the  milliwatt  range. 
This  would  then  allow  the  use 
of  outboard  transverters  for 
432,  1296,  and  even  50  MHz, 
giving  you  a  very  flexible  station 
with  four  antennas  and  a  small 
battery  pack  for  the  transverters — 
one  which  could  be  easily  back- 
packed  to  a  nearby  hill.  My  advice 
would  be  to  grab  one  if  you  see  it 
at  a  flea  market,  as  there  isn't  any 
other  product  that  will  do  the  job 
nicely. 

You  may  also  come  across 
one  of  the  time-honored  ICOM 
I C -502/202/40 2  series  radios. 
These  were  made  for  many  years 
by  ICOM  and  offered  the  user 
somewhat  lower  sophistication 
than  the  FT  series,  but  developed 
3  Watts  PEP  from  a  self-contained 
battery  pack  on  SSB,  CW,  and 
sometimes  FM  across  the  50-MHz 
and  432-MHz  segments,  and  the 
radios  had  built-in  collapsible 
whips  (not  very  useful  when  work- 
ing horizontally  polarized  sta- 
tions, but  a  start,  anyway).  There 
are  still  plenty  of  them  around  and 
still  plenty  of  hams  using  them 
for  lightweight  portable  mountain- 
top  stations.  If  you  think  you'd  like 
a  simple  setup,  the  ICOMs  are  the 
way  to  go.  You  can  always  add  an 
outboard  amplifier  as  needed  to 
boost  the  signal,  and  one  of  these 
and  a  10-Watt  "brick"  will  run  for 
hours  from  a  small  storage 
battery. 

Other  than  these,  the  selection 
of  portable  non-FM  equipment 
has  pretty  much  dried  up.  ICOM 
still  makes  the  IC-505  for  50  MHz, 
which  is  a  unique  3/10-Watt 
portable  for  SSB/CW/FM,  using 
either  a  built-in  battery  pack  on 
low  power  or  external  source  on 
high  power.  For  144-MHz  SSB 
nuts,  Santec  makes  the  LS-202 
handie-talkie  with  SSB  and  FM 
modes  built  in,  running  1 .5  Watts 
output.  Now  there's  a  good  ques- 
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lion:  Why  aren't  Japanese  making 
multimode  handie-talkies?  They 
would  sure  sell  like  hotcakes  over 
here!  How  about  it,  guys? 

Power 

The  next  step  is  to  get  a  small 
generator  or  battery  and  use  a  mo- 
bile multimode  radio*  preferably 
one  with  10  Watts  of  power;  25- 
Watt  types  can  be  used  if 
the  power  can  be  reduced  to 
save  battery  life.  With  a  genera* 
tor,  it  doesn't  matter.  I've  used 
a  Kenwood  TR-9000  for  some 
time  with  outboard  transverters 
for  432  and  1296  MHz  to  go 
portable  on  three  bands  with 
10  Walts-  A  smalt  motorcycle 
battery  will  do  the  trick  for  a  mod- 
erate amount  of  operating,  A  bet- 
ter idea  is  to  disconnect  the  final 
amplifier  and  run  the  TR-9000 
barefoot  and  to  throttle  back  on 
the  output  of  the  MMT  transvert- 
ers,  as  we  did  at  Slide  Mountain 
last  year.  With  a  good  vagi,  2-3 
Watts  output  will  get  you  a  long 
way.  Being  able  to  adjust  the  out- 
put of  SSB  or  C W  allows  the  ability 
to  go  to  full  power  to  make  that 
weak  contact,  and  to  throttle  back 
for  the  close-in  stuff. 

The  whole  arrangement 
shouldn't  weigh  more  than  20-30 
pounds,  excepting  your  support 
equipment  such  as  tent,  food, 
clothing,  lights,  and  so  on.  We 
overdid  it  for  our  first  trip  but  when 
I  do  it  again  (and  I  surely  will)  the 
weight  will  be  optimized.  After 
all,  there's  no  sense  in  bringing 
such  things  as  a  wattmeter  if  the 
problems  it  indicates  can't  be  re- 
paired anyway. 

About  the  Antennas 

As  you  go  higher  in  frequen- 
cy, remember:  a  given  gain  fig- 
ure requires  less  metal  It's  as 
simple  as  that.  You  c^n  employ 
a  lightweight  PVC  pipe  as  mast- 
ing, or  superlight  aluminum  mast 
sections,  predrilled  to  slip  togeth- 
er easily.  We  opted  for  surplus 
army  masting  in  five-foot  sections 
that  were  swaged,  and  locked  to- 
gether with  long  #8  screws.  A  sm* 
gle  yagi  for  each  band  will  suffice 
for  the  small  portable  station,  and 
there  are  some  beauties  to 
choose  from,  One  of  my  personal 
favorites  is  the  F9FT  21 -element 
yagi  for  432  MHz.  This  antenna 
easily  breaks  down  into  four  sec- 
tions and  can  be  assembled  with  a 
spintighl  (8mm)  or  wrench.  It's  ex- 
tremely light,  weighing  in  at  about 
four  pounds.  And  it's  durable,  us- 
ing a  dipole-driven  element  and 
secure  through-the-boom  ele- 
ment construction. 


F9FT  also  makes  small  high- 
gain  yagis  for  1296  as  well  but 
these  need  to  be  mounted  at  the 
top  of  a  metal  mast,  as  the  diame- 
ter of  the  mast  is  a  significant  part 
of  the  wavelength  in  use.  Of 
course,  a  PVC  mast  eliminates 
this  problem.  As  for  the  lower  fre- 
quencies, Cushcraft  antennas  are 
time*honored  choices  for  moun- 
tamtopping,  especially  the  1 1 -ele- 
ment and  older  7-element  ver- 
sions. KLM  makes  nice  yagis  with 
4.  8.  and  11  elements  for  144 
M  Hz,  as  welt  as  7-  and  1 4-elemeni 
versions  for  220.  On  50  MHz,  both 
companies  have  usable  light- 
weight yagis  around  9-10 
pounds.  I'm  not  too  familiar  with 
the  F9FT  2-meter  antennas,  but 
the  Cue  Dee  from  Sweden  also 
fits  the  lightweight  requirement 
mcely. 

The  decision  you  make  will 
largely  depend  on  weight.  If 
you've  picked  a  good  location 
near  population  centers  and  run 
a  small  amount  of  power— say* 
10  or  so  Watts— then  7-11  ele- 
ments on  144  and  220  will  do 
the  tnck;  19-21  elements  will 
make  things  happen  on  432.  and 
19-23  elements  will  do  on  1296. 
Keeping  the  elements  to  a  mini- 
mum will  reduce  gain  as  well  as 
size  and  weight,  and  will  allow 
more  antennas  for  other  bands. 
One  operation  1  participated  in 
was  from  a  fire  tower  in  western 
New  Jersey. 

We  ran  10  Watts  on  144  and 
432  MHz  using  a  TR-9000  and 
Echo  70,  respectively,  feeding  11 
elements  on  2  meters  and  16  ele- 
ments on  70  cm  (both  KLM 
beams).  This  mast  was  a  20-foot 
slip-up,  and  everything  was  run 
from  battery  power  in  the  4WD 
truck  we  drove  to  the  site.  Had  we 
brought  a  generator,  we  chould 
have  run  10  times  as  much  power, 
but  we  were  limited  to  the  truck 
battery.  I'll  tell  you,  the  signal  re- 
ports we  got  were  amazing.  Many 
multi*ops  thought  we  were  run- 
ning kW  stations*  Of  course,  be- 
ing at  1500  feet,  1200  feet  above 
the  average  terrain,  makes  the 
difference. 

As  you  might  have  expected, 
we  got  rained  out  halfway  through 
the  festivities,  but  still  racked  up 
some  good  O  totals  with  our  sim- 
ple equipment.  There  are  plenty 
of  mobile  multimodes  that  lend 
themselves  to  this  application* 
and  many  have  the  variable  power 
output  option,  juch  as  the  1COM 
290  and  490.  If  you  can  throw  a 
generator  in  the  truck  or  car, 
th3n  100-Watt  solid-state  amplifi- 
ers will  make  will  make  the 


job  somewhat  easier  for  you, 
Last  but  not  least  are  the  sta- 
tions running  large  home-brew 
transmitters  and  receivers,  or 
employing  base-station  multi- 
mode  radios  driving  high-power 
tube  amplifiers.  A  large  number 
of  contest  portable  stations  in 
the  United  States  operate  in 
this  fashion,  and  several  hams 
have  built  entire  kW  stations  for 
each  band  right  into  (heir  truck 
or  camper.  One  good  example 
is  Wayne  Overbeck  N6NB.  of 
San  Clemente,  Calif.,  who  has 
been  a  VHF  nut  for  years  and 
will  travel  thousands  of  miles 
to  get  on  a  hilllop  and  hand  out  a 
section  or  grid  square.  Wayne's 
small  imported  truck  looks  in- 
nocent enough  from  the  outside, 
but  the  inside  is  loaded  with  so- 
phisticated radios  and  amplifiers 
for  6,  2T  220,  432,  and  1296.  The 
Pack  Rats  (Mt.  Airy  VHF  Radio 
Club)  of  Pennsylvania  are  noted 
lor  their  well-equipped  mobile  sta- 
tions which  travel  to  as  many  as 
four  or  five  grid  squares  during  a 
contest  to  get  on  1296,  2304f  and 
higher.  And  of  course  the  re- 
nowned W2SZ/1  group  literally 
takes  over  Mt.  Grey  lock  each 
June  and  September  tor  the 
ARRL  QSO  Parties,  setting  up 
stations  into  the  34-GHz  and 
higher  range. 

Sot  there's  no  shortage  of  ideas 
when  it  comes  to  going  portable. 
Want  to  try  something  really  differ- 
ent? Go  the  the  seashore  instead 
of  the  mountains.  You'll  probably 
hook  Into  a  good  tropoduct  (espe- 
cially in  late  July,  August,  and 
September)  and  work  some  un- 
usual DX.  This  is  becoming  a  fa- 
vorite mode  of  contesters  on  the 
Eastern  Seaboard  of  the  United 
States.  Jn  fact,  our  group, 
SCORE,  will  more  than  likely 
make  a  stab  at  some  son  of 
seaside  portable  operation  for  the 
ARRL  June  Contest,  as  there  are 
plenty  of  grids  that  lie  along  the 
coast  that  could  be  activated.  Best 
of  all,  they  are  all  accessible  by 
car  or  truck.  And  if  you  want  to  get 
R&R,  it's  off  to  the  beach  for  a  dip 
and  maybe  some  sun.  After  all,  alt 
work  and  no  play.... 

Remember  also  that  portable 
operation  is  a  big  change  for  some 
hams  who  live  in  apartments  or 
condominiums  with  restrictive  an- 
tenna situations.  There  are  plenty 
who  break  from  "cabin  fever"  in 
January  and  head  to  the  hilltops  to 
run  the  January  VHF  Sweep- 
stakes from  their  car  with  a  multi- 
mode.  Still  others  live  in  areas 
with  high  atmospheric  or  man- 
made  noise  levels,  not  to  mention 


CATVl  problems.  I  can  relate  to 
the  latter,  as  our  local  system  op- 
erator is  pretty  slow  to  fix  leaks  in 
the  system  on  2  meters  and  220 
MHz. 

Unfortunately,  the  ARRL  con- 
tests really  don't  give  the  small 
portable  operator  an  incentive 
to  make  a  serious  run  of  it.  This 
is  a  problem  that  really  ought  to 
be  looked  into,  as  it  is  somewhat 
ridiculous  for  a  single  operator 
with  10  Watts  on  6  and  2  to  be 
put  in  the  same  class  with  a  high- 
powered  multiband  staiion  on 
another  hilltop — kind  of  like  run- 
ning the  100-yard  dash  against 
a  Ferrari,  On  the  other  hand, 
the  CQ  VHF  WPX  does  offer 
awards  classes  for  the  small 
guy,  with  QRP  entries  in  the  Sin- 
gle Operator,  Single  Band  and 
Single  Operator,  Multiband  cate- 
gories. There  is  also  a  separate 
category  for  portable  operation. 
Now  the  hilltops  with  their  FT- 
290s  are  butting  heads  with  each 
other,  not  some  kW  staton  wrth 
multiple  yagis. 

Based  on  the  returned  logs, 
these  classes  are  proving  to  be 
very  popular.  The  U.S.  winner  in 
the  portable  category  ran  his  jeep 
up  a  ravine  in  Nevada  and  nearly 
got  in  a  washout,  but  still  man- 
aged to  make  many  contacts  on  6 
and  2  meters.  This  was  also  a  pop- 
ular class  in  Romania  and  Hun- 
gary. In  fact,  the  top  overall  score 
in  the  world— F6KAW/P,  with 
1347  QSOs  and  158  prefixes- 
was  made  by  a  bunch  of  guys  run- 
ning a  pair  of  stacked  F9FT 
beams  on  144  MHz  with  300 
Watts  of  power,  imagine  that— 
and  they  worked  85  grid  squares 
in  one  weekend.  If  that  isn't  a 
good  enough  reason  to  try  some 
portable  operation,  then  !  can't 
think  of  any  others. 

From  the  Mailbag 

Ted  Reinke  KA7MNZ  writes  in 
with  a  queston  about  OSCAR  op- 
eration that  has  been  raised  be- 
fore. It  pertains  to  operating  full 
duplex  with  a  single  HF  radio, 
which  is  of  course  not  possible  un- 
less the  radio  is  heavily  modified. 
You'll  still  have  to  use  two  sepa- 
rate radios— one  on  145  MHz  and 
another  on  435  MHi— to  be  able 
to  hear  your  own  signal  back  off 
the  satellite.  However,  the  setup 
need  not  be  expensive  if  you  go 
this  route,  All  you  need  is  a  10-  or 
25-Watt  signal  source  and  amplifi- 
er on  435,  white  a  simple  receiving 
converter  into  an  HF  radio  or  re- 
ceiver will  allow  monitoring  of  the 
downlink.  There  are  plenty  of 
manufacturers  of  this  type  of  con- 
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verter  that  advertise  in  this 
magazine, 

Ten-Tec  of  Sieverville,  Ten- 
nesse,  makes  an  interesting  unit 
called  the  2510  OSCAR  convert- 
er. Hooked  up  to  your  HF  radio, 
it'll  generate  a  10-Watt  signal  on 
435  MHz  and  listen  at  the  appro- 
priate downlink  frequency  on  145 
MHz,  using  a  dual-vfo  sys- 
tem, Although  not  a  duplex  sys- 
tem, it  saves  the  time  spent 
looking  for  your  downlink  echo. 
All  you  need  do  is  to  locate  the 
desired  signal  you'd  like  to  work 
on  145-MHz  SSB  or  CW  and  just 
start  transmitting.  The  435  uplink 
frequency  will  automatically  be 
set. 

Another  question  Ted  raised 
is  the  use  of  a  single  twist  an- 


tenna for  both  SSB  and  CW,  It 
works  fine,  Ted*  Several  sta- 
tions in  my  area  have  one  an- 
tenna on  both  FM  operation  and 
weak-signal  work.  Of  course, 
you'll  have  to  use  a  noninduc- 
tive  mast,  such  as  fiberglass  or 
PVC,  but  you  will  certainly  find 
the  results  well  worth  it.  Add  an 
elevation  rotor  and  you  can  now 
listen  to  the  downlink  on  1 45  M  Hz. 
Add  another  twist  for  435  and 
you'll  work  the  uplink  looking  for 
your  downlink  on  145  MHz.  Add 
another  twist  for  435  and  you'll 
work  the  uplink,  as  well  as  weak- 
signal  and  FM  stations  on  430- 
440  MHz.  A  twist  antenna  isn't  as 
good  as  an  optimized  long-boom 
yagi  for  either  band,  but  it  is  an 
acceptable  compromise.  Just 


make  sure  that  it  is  rated  for  the 
full  frequency  coverage  of  the  de- 
sired  bands.  Both  KLM  and 
Cushcraft  here  in  the  U.S.  make 
excellent  twist  antennas  for  this 
purpose. 

Quite  often  you  "J  find  the  twist 
makes  a  difference  on  weak-sig- 
nal work,  since  polarization  of 
signals  can  shift  over  long  dis- 
tances and  the  twist  overcomes 
some  signal  fading  effects  due  to 
this  phenomenon.  I  used  one  of 
these  for  some  time  locked  into 
the  RHC  (right-hand  circular)  po- 
larization mode,  and  I  enjoyed 
many  long-haul  contacts  on  both 
SSB  and  CW,  as  well  as  simplex 
FM  work- 
Jan  Kok  WA4NZL  writes  from 
Charfotte,  N.C.,  to  inquire  as  to 


the  availability  of  the  Texas  In- 
struments Dual-Gate  GaAsFET 
mentioned  in  the  December, 
1985,  column.  Jan,  I  suggest 
you  contact  Kent  Braitan  WA5VJB 
through  the  220  Notes  news- 
letter for  more  information.  The 
device  number  is  TI-S3030  and 
is  very  new  to  the  market.  The 
address  for  220  Notes  is  308 
Eastgate  Circle,  New  Lenox  IL 
60451. 

Let's  hear  from  you!  If  you're 
into  portable  operation,  send 
along  some  photos  of  your  station 
and  antennas,  as  well  as  any  inter* 
esting  stories.  Ill  provide  more 
details  of  upcoming  contests  so 
you  can  plan  ahead  and  get  thee 
to  a  hilltop... See  you  "Above  and 
Beyond!" 


AM  HELP 


We  are  happy  to  provide  Ham  Help  listings 
free,  on  a  space-available  basis.  We  are  not 
happy  when  we  have  to  take  time  from  other 
duties  to  decipher  cryptic  notes  sera  wied  illeg- 
ibly on  dog-eared  postcards  or  odd-sized 
scraps  of  paper.  Please  type  or  print  your 
request  (neatly 1 1  double-spaced,  on  an  8-  1/2x 
11  sheet  of  paper  and  use  upper-  and  lower* 
case  letters  where  appropriate).  Also,  please 
make  a  1  look  like  a  1  not  an  I — which  could  be 
an  el  or  an  eye,  and  so  on.  Hard  a$  it  may  be  to 
believe,  we  are  not  familiar  with  every  piece  of 
equipment  ever  manufactured  on  Earth f 
Thanks  for  your  cooperation, 

I  need  an  owner's  manual  and  schematic 
for  the  Tennelec  Memoryscan-MS-2.  I  will 
pay  for  copies  or  will  copy  and  return  originals. 

Terence  J.  Weil 

1509  Victoria  Street 

Berkeley  JL  601 63 

I'm  looking  for  the  following  NAVSHIPS 
manuals:  93788  Vol.  2/3,  92175,  93241, 
9321 0,  and  91 71 3 

Charles  T.  Huth  WB8NLM 

229  Melmore  Street 

Tiffin  OH  44883 

Need  one  each  6SK7  and  6SG7  tubes.  Will 
trade  other  items  for  same. 

Gerald  Samkofsky  N4ZB 

1420  Mount  Vernon  Drive 

Holiday  FL  33590 

I  have  an  R-508/ARC  Command  Receiver 
and  badly  need  a  schematic  diagram  of  it.  If 
you  could  supply  one  I  would  be  glad  to  pay 
for  it. 

Martin  Prescott 
69  North  Shore  Road 

DerryNH  03038 


Wanted;  Operation  and/or  service  manuals 
for  the  Cushman  CE-2B  service  monitor,  I  will 
pay  any  reasonable  costs  involved. 

Dave  Land  KD5FX 

2515  Bonnie 

Ponca  City  OK  74601 

I  need  any  information  on  a  computer  unit 
labelled  "C3  Data  System"  and  "Interdata." 
The  processing  part  has  the  identification 
number  7/16Jwin.  The  frequency  meter  is  by 
Eldorado  Electrodata  ACL  model  FRO-212-2, 
also  known  as  model  number  1660-4,  pulse 
generator  Rutherford  Elect.  Co.  model  B7R 
All  items  bought  at  a  U.S.  Army  sale  in  Eu- 
rope, All  reasonable  expenses  paid. 

Crispino  Messina 

Via  di  Porto,  10 

50058  Signa  Fi,  Italy 

I  am  compiling  a  list  of  international  ama- 
teur radio  nets  (DX  or  special  interest),  calling 
frequencies,  gentlemen's  agreements,  and 
so  on.  Details  appreciated. 

Ash  Nallawalla  ZL4LM/VK3CIT 

PO  Box  539 
Werribee  VIC  3030,  Australia 

I  have  inherited  a  6-element  tribander  man- 
ufactured by  TET.  The  instruction  manual  that 
accompanied  the  antenna  is  for  model  TE- 
3F36DX,  Unfortunately,  the  dimensions  in  the 
documentation  do  not  match  the  aluminum  in 
my  garage.  Calls  to  TET  and  their  distributor 
have  not  shed  any  light  on  the  situation. 

Does  anyone  have  any  data  on  6-element 
TETtnbanders? 

Bernard  M.  Spiegel  KJ4KR 

ex  N4MJC 

PO  Box  161192 

Memphis  TN  38186 


TEST  EQUIPMENT 

RE-CONDITIONED  AND 
LAB  CALIBRATED 


HP  BOeA  SIGNAL  GENERATOR,  50  KHZ  TO  65  MHZ,  RF 
OUTPUT  0.1  MV  TO  3V  fN  50  QHMS,  CRYSTAL  CALI 

BRATOR,  400/tOOO  HZ  MODULATION        ,         $376.00 

HP  608C  SIGNAL  GENERATOR,  10  WHZ  TO  4B0  MHZ,  0  TO 
0,1  MV  TO  1V  RF  OUTPUT  INTO  50  OHMS,  AMJCW 
PULSE,  OR  400/1000  HZ  MODULATION  CALIBRATED 
ATTENUATOR    , $345,00 

HP  60BD  SJGNAL  GENERATOR,  10  MHZ  TO  420  MHZ  AM, 
CW  OR  PULSE  OUTPUT.  400/1000  HZ  MODULATION 
QMVTQ5V  INTO  50  OHMS,  CAUBRATED 
ATTENUATOR *295-M 

T&610A/U  SIGNAL  GENERATOR,  10  MHZ  TO  420  MHZ 
MIL/SPEC  MILITARY  VERSION.  SAME  AS  HP60SD 

$295.00 

HP814A  SIGNAL  GENERATOR,  900  MHZ  TO  2100  MHZ,  IN- 
TERNAL OR  EXTERNAL  PULSE  OR  FM  MODULA- 
TION, 6.6  MV  TO  IV  INTO  50  OHMS,  CALIBRATED 
OUTPUT $345,00 

HP  61 6 A  SIGNAL  GENERATOR,  1.6  GHZ  TO  4.2  GHZ  0,1 
MV  TO  1 V  INTO  50  OHMS,  CALIBRATED  OUTPUT  IN- 
TERNAL. EXTERNAL  PULSE,  FM  MODULATION 
$375.00 

HP-61SB  SIGNAL  GENERATOR  3.S  GHZ  TO  7,6  GHZ,  0.1 
MV  TO  1 V  INTO  50  OHMS,  CALIBRATED  OUTPUT,  IN- 
TERNAL EXTERNAL  PULSE  OR  FM  MODULATION 

$375,00 

SG-5S7WRM-S2  SIGNAL  GENERATOR  3.8  GHZ  TO  7,6  GHZ, 
MIUSPEC  MILITARY  VERSION.  SAME  AS  HP618B 

$325,00 

HPB20A  SIGNAL  GENERATOR,  7  GHZ  TO  11  GHZ,  CALI- 
BRATED OUTPUT  INTERNAL,  EXTERNAL,  PULSE, 
FM  MODULATION ~ W50.00 

HP  B26A  SIGNAL  GENERATOR,  10  GHZ  TO  15  GHZ  INTER- 
NAL, EXTERNAL,  PULSE,  SOUARE  WAVE,  FM  MOD- 
ULATION CALIBRATED  OUTPUT,  10  MW  TO  1  PW 

...^l-LLLBflJ       ■■■■■■       R      ■      b      ■      ■      9      I       P      1      -      m       ■       ---       ^QSH/llfll 

HP  B28A  SiGNAL  GENERATOR,  15  GHZ  TO  21  GHZ,  CALI 
B HATED  OUTPUT  10  MW  TO  1  PW  INTERNAL,  EX- 
TERNAL, SQUAREWAVE,  PULSE,  FM  MODULATION 

«50.00 

UflM-25  MILITARY  SIGNAL  GENERATOR,  10  KHZ  TO  50 
MHZ,  RF  OUTPUT  0  MV  TO  2  VOLTS  AM/CW  400/1000 
HZ  MODULATION,  SO  OHM  STOP  ATTENUATOH, 
SMALL  PORTABLE  UNIT  „...,.. $245.00 

UHM  26  MILITARY  SIGNAL  GENERATOR,  4  MHZ  TO  405 
MHZ,  CALIBRATED  OUTPUT  ATTENUATOR  0  MV  TO  2 

VOLTS,  AM/CW  400HOOO  HZ  MODULATION,  SMALL 
PORTABLE  UNIT $245,00 

MARCONI  TF  106*B  SIGNAL  GENERATOR  10  MHZ  TO  470 
MHZ,  AM/FM,  CALIBRATED  OUTPUT,  INTERNAL  FM 
OF  1  AND  5  KHZ  WITH  100  KHZ  VARIABLE  DEVIA 
TION,  AM  MODULATION  OF  1  AND  5  KHZ,  CALI- 
BRATED RF  OUTPUT  0  TO  200  MV  ... , 5550,00 

HP  5245L  FREQUENCY  COUNTER,  MEASURES  FRE- 
QUENCY, PERIOD,  RATIO  AND  MULTIPLE  RATIO 
MULTIPLE  PERIOD  AVERAGE,  FREQ.  RANGE  0  TO  50 
MHZ  WITH  HP5253B  PLUG-IN  SUPPLIED,  EXTENDS 
RANGE  TO  500  MHZ,  SOLID  STATE  COUNTER 

■■    ■    .    ■     ■    a    u    ■  -■    ■    ■,   ■     liii    ■-    ■«.■■■    iTrrii--*----     ■  ^%1  I  i^™%rt» 


WE  ACCEPT  VISA,  MJC  OR  CHECK.  ADD  SHIPPING. 
WE  SHIP  BEST  WAY  WORLDWIDE.  SATES  FACTION  GUAR- 
ANTEED. IMMEDIATE  SHIPMENT.  WRITE  OR  PHONE  TO- 
DAY  BILL  SLEP  704-524-75 19- OUR  30TN  YEAR! 


U.S.  HIGHWAY  44 1 
OTTO.  NORTH  CAROLINA  26783 
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QPECIAL  EVENTS 


Listings  in  this  column  are  pro- 
vided free  of  charge  on  a  space- 
a  variable  basis.  The  toff  owing  in- 
formation should  be  included  in 
every  announcement:  sponsor, 
event,  date,  time,  place,  city, 
state,  admission  charge  (if  any), 
features,  talk-in  frequencies,  and 
the  name  of  whom  to  contact  for 
further  information.  Announce- 
ments must  be  received  by  73 
Magazine  by  the  first  of  the 
month,  two  months  prior  to  the 
month  in  which  the  event  takes 
place.  Mail  to  Editorial  offices,  73 
Magazine,  WGE  Center,  Peter- 
borough NH  03458-1 194. 

WEBSTER  MA 
APR  27 

The  Eastern  Connecticut  Am- 
ateur Radio  Association  will  hold 
the  12th  annual  ECARA  Flea 
Market  on  April  27,  from  10  a,  m. 
to  2  p.m.,  at  the  200  Sportsmens 
Club.  Sutton  Road,  Webster  MA 
01570.  Admission  is  S2;  tables 
are  $5  in  advance  and  $7  at 
the  door.  Parking  is  free.  For  fur- 
ther information,  contact  Tom 
Francis  KB1 SP  at  (617)-943-7283l 
Dick  Spahl  K1SYI  at  (617}-943- 
4420,  or  Don  Amirault  K1APE  at 
(203}-923-2727. 

SIERRA  VISTA  AZ 
MAY  2-4 

The  Cochise  Amateur  Radio 
Association  will  hold  its  1966 
hamfest  on  May  2-4  at  the  club's 
training  facility  on  Moson  Road 
(which  intersects  Route  90  five 
miles  east  of  the  90/92  junction, 
in  Sierra  Vista).  All  ham-radio, 
computer,  and  related  business- 
es are  invited  to  attend.  Ham  ex- 
ams on  May  4.  No  charge  for  tail- 
gaters;  primitive  overnight  accom- 
modations for  RVs.  Talk-in  on 
14652  and  146,16A76.  For  more 
information,  contact  Don  Morgan 
VV7ACI  at  (602H5B-5293  or  write 
CARA  at  PO  Box  1  855,  Sierra  Vis* 
ta  AZ  85636. 

FRESNO  CA 
MAY  2-4 

The  Fresno  Amateur  Radio 
Club  will  hold  its  44th  annual  ham- 
fest on  May  2-4  at  the  Airport  Holi- 
day Inn.  Inside  air-conditioned 
dealer  spaces  and  swap  tables. 
FCC  exams  will  be  given;  DXt 
emergency,  and  other  programs; 
forums  and  demonstrations.  Talk- 
in  on  146,34/.94.  For  further  infor- 


mation, contact  Harry  H.  Billings, 
PO  Box  783.  Fresno  CA  93712; 
(209J-268-6314. 

OWEGO  NY 
MAY  3 

The  Southern  Tier  Amateur  Ra- 
dio Clubs  will  hold  their  27th  annu- 
al hamfest  on  Saturday,  May  3,  at 
the  Treadway  lnnr  Owego,  N.Y,, 
beginning  at  8  a.m.  Flea  market, 
vendor  displays  and  sales,  tech 
and  nontech  talks,  and  refresh- 
ments. A  dinner  at  6:30  p.m.  (ad- 
vance tickets  only  for  the  dinner). 
Take  Route  17  to  Exit  65.  Talk-in 
on  ,22/.S2,  .16/. 76,  or  146.52  sim- 
plex. For  further  information,  send 
an  SASE  to  PO  Box  7082,  Endt- 
cott  NY  13760. 

BEMIOJI  MN 
MAY  3 

The  Bemidji  ARC  will  sponsor  a 
hamfest  at  9  a.m.  at  the  Bemidji 
Middle  School  on  Saturday.  May 
3.  Talk-in  on  146.73.  For  further 
information,  write  the  Bemidji 
ARC,  PO  Box  524,  Bemidji  MN 
56601. 

BATON  ROUGE  LA 
MAY  3-4 

The  Baton  Rouge  ARC  will  hold 
its  annual  hamfest  on  May  3  and  4 
at  the  Catholic  High  School  on 
Heartstone  Drive.  VE  Exams  Sat- 
urday and  Sunday  at  8:30  a.m.  A 
limited  number  of  wafMns  will  be 
accommodated.  Send  Form  610 
and  a  check  for  $4.25  payable  to 
ARRL/VEC  to  George  Perry 
W5LVX,  17424  Lady  Constance, 
Greenwell  Springs  LA  70739. 
Talk-In  on  146.79/.  19.  For  further 
information,  send  an  SASE  to 
Rick  Pourciau  NV5A,  679  Castle 
Kirk,  Baton  Rouge  LA  70808.  or 
call  Shir!  Cook  K50PL  at  (504)- 
766-0200. 

GREENVILLE  SC 
MAY  3-4 

The  Blue  Ridge  Amateur  Radio 
Society  will  sponsor  the  47th  an- 
nual Greenville  Hamfest  and  Elec- 
tronic Flea  Market  on  May  3  and  4, 
at  the  American  Legion  Fair- 
grounds, one  mile  north  of  1-85  on 
Hwy,  25  N.  VEC  walk-in  exams, 
dealer  displays,  indoor/outdoor 
flea  market,  packet  and  AMSAT 
demonstrations;  S.C.  SSB  net, 
QCWA,  ARRL,  SCARDS,  ARES; 
food,  beverages,  camping  facili- 


ties available.  Hours:  8  a.m.  to  5 
p.m.  Saturday  (early  setup  ar- 
rangements with  advance  regis- 
trations), 8  a.m.to  3  p.m.  on  Sun- 
day. Admission  is  $3.50  in 
advance,  $5  at  the  gate.  Tallin  on 
146.01  /.61  (l46.22/,82  backup). 
For  advance  registration,  exam 
details,  and  further  information, 
write  the  Blue  Ridge  ARS,  Inc., 
PO  Box  6751,  Greenville  SC 
29606. 

ROCKAWAY  ARC 
MAY  3-4 

The  Rockaway  ARC  will  oper- 
ate special-event  station  K2UHD 
from  1500  UTC  on  May  3  until 
2100  UTC  on  May  4  to  commemo- 
rate the  300th  anniversary  of  the 
Founding  of  the  Rockaways.  Op- 
eration will  be  in  the  General 
(phone  and  CW)  and  Novice 
bands.  For  a  certificate,  send  an 
SASE  to  K2UHD,  Rockaway  ARC, 
PO  Box  214,  Rockaway  Park  NY 
11694. 

CARMICH AEL  CA 
MAY  4 

The  North  Hills  ARC  has  moved 
HAMSWAP  86  to  a  new  location 
at  American  River  College,  4700 
College  Oak  Drive,  Carmiehaet, 
on  Sunday.  May  4,  from  9  a.m.  to 
3  p.m.  Free  admission,  free  park- 
ing, advance  table  sales,  food  and 
drink  available.  Talk-in  on  K6IS 
repeaters:  145.19  and  224,78 
MHz.  For  further  information, 
write  HAMSWAP  86,  c/o  NHRC. 
PO  Box  41635,  Sacramento  CA 
95841 . 

SANDWICH  IL 
MAY  4 

The  Kishwakee  ARC  will  spon- 
sor the  31st  annual  First-Sun- 
day-ln-May  Hamfest  on  May  4 
at  the  De  Kalb  County  Fair- 
grounds. Suydam  Road,  Sand- 
wich IL  (just  north  of  Route  34  be- 
tween Routes  23  and  47,  across 
from  the  airport).  Admission  is  $2 
in  advance,  $3  at  the  gate;  inside 
display  tables  are  $5.  Outside  ar- 
eas for  tailgating;  parking  is  free. 
Overnight  camping  (no  hookups); 
coffee  and  do  nuts  for  early  birds, 
food  wagon  thereafter,  Talk-in  on 
146.52r  444.45,  and  146.13/.73, 
For  tickets  and/or  further  informa- 
tion, write  to  Box  21,  Genoa  IL 
60135. 

BOULDER  CO 
MAY  4 

The  Rocky  Mountain  VHF  So- 
ciety will  hold  its  annual  spring 
Ham  Radio  &  Computer  Swap- 
fest  on  Sunday,  May  4,  from  9 


am  to  3  p,m+,  rain  or  shine,  at  the 
Boulder  National  Guard  Armory, 
4750  N.  Broadway,  Boulder. 
Admission  is  S3  per  family.  Flea 
market,  technical  seminars, 
demonstrations,  and  tree  HT  test- 
ing (spectrum  analyzer,  signal 
generator,  power  meter,  frequen- 
cy counter,  and  1 2-vott  power  sup- 
ply available).  No  extra  charge 
for  sellers;  some  tables  avail- 
able. Snack  bar.  Talk-in  on  the 
RMVHFS  repeater,  146. 16/. 76 
MHz.  For  further  information,  con- 
tact Dave  McClune  WB0ZID, 
5338  Spotted  Horse  Trail,  Boulder 
CO  80301 ;  (303)-530-1 672. 

W.  SPRINGFIELD  MA 
MAY  4 

The  Hampden  County  Radio 
Association  will  hold  its  annual 
flea  market  on  Sunday,  May  4 
(rain  or  shine),  from  9  a.m.  to  3 
p.m.,  at  the  West  Springfield  Elks 
Lodge  covered  pavilion  on  Mor- 
gan Road,  Admission  is  $1 ;  tables 
S5.  There  will  be  a  $5  charge  for 
each  vehicle  display.  Food  and  re- 
freshments available.  Directions: 
Mass.  Turnpike  to  W.  Springfield 
Exit  4,1/2  mile  south  on  Route  5  to 
Abdow's  Restaurant,  turn  right  on 
Morgan  Road:  the  Lodge  is  3/4 
mile  on  left.  For  further  informa- 
tion, call  Steve  Nelson  WA1EYF 
at{413}-596-8216, 

EAST  HARTFORD  CT 
MAY  4 

The  Pioneer  Valley  Radio  Asso- 
ciation will  hold  its  annual  flea 
market  on  May  4,  at  East  Hartford 
High  School  (Penney  High).  869 
Forbes  Street,  from  9  a.m.  to  3 
p.m.  (dealer  setup  at  8).  Exams 
will  be  given  by  the  Newington 
Amateur  Radio  League  VE  team; 
walk-ins  accepted.  General  ad- 
mission is  $2:  dealer  tables  are 
$8.  Free  parking.  Talk-in  on 
146. 19/. 79.  For  further  informa- 
tion or  to  reserve  a  table,  contact 
Dave  Rose  KW1 V,  1 3  Long  Cross- 
ing Road,  East  Hamptom  CT 
06424;  (203)-267-8993. 

DEERFIELD  NH 
MAY  10 

The  Hosstraders  will  present 
their  Spring  Tailgate  Swapfest  on 
Saturday,  May  10,  at  the  Deer- 
field,  N.H.,  Fairgrounds,  benefit- 
ting the  Shriners"  Burns  Hospitals 
(last  year's  gift:  $1 1 ,754.46).  Ad- 
mission is  $2  per  person;  no  extra 
charge  for  tailgaters  or  vendors. 
Friday  night  camping  at  nominal 
fee,  but  no  entry  before  4  p.m.  on 
Friday.  Talk-in  on  146,40/147,00. 
For  a  map,  send  an  SASE  to  Nor- 
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ter  Building,  735  Lafayette  Rd. 
(State  Rte.  42  S.W.),  Medina, 
Ohio.  Doors  open  for  setup  only  at 
6  a.m.  and  will  be  open  for  the 
public  from  8  a.m.  to  2  p.m.  Free 
parking.  Refreshments  available. 
Tickets  are  $3,50  in  advance,  $4 
at  the  door;  tables  are  $6,  flea- 
market  space  Is  $4.  For  advance 
reservations  and  tickets,  write  to 
PO  Box  452,  Medina  OH  44258, 
or  call  (216)-725-4492  or  (21$)- 
769-3033.  Talk-in  on  147.63/03 
(K8TV/R). 

ARMED  FORCES  DAY 
MAY  17 

The  37th  annual  Armed  Forces 
Day  will  be  recognized  by  Ama- 
teur Radio  Station  W40DR.  locat- 
ed Northside  aboard  Naval  Air 
Station  Memphis,  Millington, 
Tenn,  It  will  be  operated  by  sailors 
and  Marines  from  14002  to  22O0Z 
on  Saturday,  May  17,  continuous- 
ly (it  is  hoped),  as  follows:  SSB — 
7.230,  14.280,  and  21,370  MHz 
(±10  kHz):  CW- 21.145  and 
28,146  MHz;  and  2m  on  148.52 
simplex.  Visitors  will  be  welcome. 

Special  red,  white,  and  blue 
certificates  will  be  available  to 
those  who  work  Whiskey  Four  Old 


The  Rhode  Island  FM  Repeater 
Service,  Inc.,  will  hold  its  annual 
spring  flea  market  and  auction  on 
Saturday,  May  17,  from  9  a.m.  to 5 
p.rn.+  at  the  American  Legion  Fair- 
mount  Post  85,  870  River  Street. 
Woonsocket.  Admission  is  free; 
flea-market  spaces  are  $5  each. 
The  auction  begins  at  noon.  Talk- 
in  on  .34A94  and  .52.  For  more 
information,  contact  Rick  Fair- 
weather  K1KYI,  Box  591,  Har~ 
risville  Rl  02830;  (401}-568-3468 
from  7-9  p.m. 

CADILLAC  Ml 
MAY  1 7 

The  Wexaukee  ARA  will  spon- 
sor its  26th  annual  Swap  Shop  at 
the  Wexford  Civic  Arena,  Jet.  of  N. 
Mitchell  (U.S.  131)  and  13th 
Street,  on  May  17th,  from  8  a.m.  to 
2:30  p.m.  Admission  is  $2.50; 
food  and  refreshments  availabJe. 
Talk-in  on  WD8RZL  {.97/.37J.  For 
further  information,  write  to  PO 
Box  1 63,  Cadillac  Ml  49601 . 

PITTSBURG  KS 
MAY  17 

The  Pittsburg  Repeater  Organi- 
zation, Inc.,  will  hold  its  1986 


imFestival 

rER-ATLANTA  GEORGIA 
&  SUNDAY,  JULY  20TH 

Admission-$6   Advance-$7  at  the  Door 

411  Admissions  Valid  Both  Days  of  HatnFestival) 

Reservations   Encouraged    &    Accepted 

Make  Checks  Payable  to:  Atlanta  HatnFestival 

>X    77171-ATLANTA,    GA.    30357 
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Hamfest  in  the  Lincoln  Park  Pavil- 
ion, Pittsburg,  on  Saturday,  May 
-7.  from  10  a.m.  to  8  p.m.  Free 
"ables;  covered  dish  dinner  at  6 
Vm.,  chicken  and  beverage  fur- 
bished by  the  club.  Talk-in  on  .34/ 
34  or  .84Z.24.  For  further  informa- 
on,  write  Ken  Johnston,  PO  Box 
303,  Pittsburg  KS  66762. 

SAC  MUSEUM 
MAY  17 

The  Omaha,  Nebraska,  AK- 

ARBEN  ARC  will  operate  station 

WEGU  from  1400  UTC  to  2300 

TC  on  May  1 7  from  the  Strategic 

ir  Command  Museum  in  celebra- 

sn  of  Armed  Forces  Day.  Opera- 

„on  will  be  in  the  tower  25  kHz  of 

the  10-80-meter  Genera*  bands. 

Send  a  OSL  and  an  5ASE  to 

AKSARBEN  ARC  WflEQU,  Box 

291  D.T.S.,  Omaha  NE  68101. 

BRENHAM  TX 
MAY  17-18 

The  Brenham  ARC  will  sponsor 
the  Brenham  Spnngfest  on  May 
17-18  (10a.m.  to 6  p.m.  on  Satur- 
day; 8  a.m.  to  4  p.m.  on  Sunday)  at 
the  Washington  County  Fair- 
grounds, Brenham,  Admission  is 
free  and  tables  are  $5,  Talk-in  on 
147.26/.86,  For  more  informa- 
tion, contact  J.  McDermott,  PO 
Box  162,  Brenham  TX  77833: 
(4G9J-289-3600  from  7  a.m,  to  3 
p.m.  CST. 

ZILWAUKEE  BRIDGE 
MAY  17-18 

The  Bay  Area  ARC  and  the  Sag- 
inaw Valley  ARA  will  operate  sta- 
tions K8DAC  and  N8GKM  from 
0000  UTC  on  May  17  through 
2400  UTC  on  May  1 8  from  the  Zil- 
waukee  Bridge,  the  only  draw- 
bridge on  the  U.S.  Interstate  sys- 
tem, to  commemorate  Michigan 
Week,  To  earn  a  certificate  you 
must  contact  both  stations,  Oper- 


ation will  be  about  20  kHz  above 
the  General  and  Novice  splits  on 
20,  40,  80,  and  160  Send  an 
SASE  with  44  cents  postage  or  an 
IRC  to  SVARA/BVARC  Special 
Event,  PO  Box  1783,  Saginaw  Ml 
48605-1783. 

HOLY  LAND,  U.S.A. 
MAY  17-18 

The  Waterburyt  Conn.,  ARC  will 
operate  a  special-event  station 
from  Holy  Landt  U.S.A. — a  minia- 
turized replica  of  the  Holy  Land  at 
the  time  of  Christ,  atop  Pine  Hill, 
overlooking  the  city  of  Water- 
bury — on  May  1 7  and  18.  Callsign 
will  be  KA1  YPt  and  the  operation 
will  run  during  daylight  hours 
on  40-,  20-r  and  15-meter  SSB. 
OSL  (SASE  only)  to  Galtbook 
address,  Richard  A.  Jacovino 
KA1YP,  101  Woodbine  Street, 
Waterbury  CT  06705, 

VE1  ABEGWEJT  AWARD 
MAY  18 

The  Prince  Edward  Island  Ama- 
teur Radio  Association  will  spon- 
sor a  special  event  featuring  the 
little-known  Abegweit  Award  on 
Sunday,  May  18,  from  1200  to 
0000  UTC,  SSB  and  CW  only,  with 
bands  changing  according  to 
band  conditions.  CW— 21.1007 
14.050.  7.100,  and  3.700;  SSB— 
21 .300,  14.250T  7.200,  and  3.800. 

Abegweit,  a  Micmac  Indian 
word  meaning  "Cradled  on  the 
Waves/  was  the  earliest  name  for 
PEI,  which  is  located  in  the  Gulf  of 
St  Lawrence. 

VE1  and  VOI  stations  must 
confirm  contacts  in  all  three  PEI 
counties  (Prince,  Queens,  and 
Kings).  All  other  VEsand  U.S.  am- 
ateurs must  confirm  any  three  PEI 
stations.  All  amateurs  other  than 
continental  United  States  and 
Canada  must  confirm  two  PEI 
contacts.  Any  such  contacts  since 
January  1 , 1 960,  are  valid. 
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Send  a  copy  of  the  log,  certified 
by  two  other  amateurs,  and  $2  or 
10  IRCs  to  PO  Box  1232,  Charlot- 
tetown,  Prince  Edward  Island, 
Canada  C1 A  7M8.  For  further  in- 
formation, contact  David  A.  Smith 
VE1CIK,  Box  529,  Kensington, 
Prince  Edward  Island ,  Canada 
COB  1M0;  (902}-836-4246  after 
2200  UTC. 

WABASH  IN 
MAY  18 

The  Wabash  County  ARC  will 
sponsor  The  Indiana  Hamfest  on 
Sunday,  May  18,  beginning  at  6 
a.m.  (setup  time  Saturday  after- 
noon and  evening),  at  the  Wabash 
County  4-H  Fairgrounds  in  Wa- 
bash, Ind-  Overnight  free  parking 
for  campers;  tables  available,  Ex* 
ams  for  Tech  through  Extra*  8 
a.m.  until  noon.  Admission  will  be 
$2,75  in  advance,  $3.25  at  the 
door.  Talk-in  on  147. 63/. 03, 
146.52/.52,  and  146.94/.94.  For 
more  information,  contact  Donald 
Spaogler  W9HNO,  235  South- 
wood  Drive,  Wabash  IN  46992; 
(219)-563-5564. 

WILLINGBORO  NJ 
MAY  18 

The  Wiltingboro,  NJ,»  Repeater 
Group  will  hold  Its  annual  Hamfest 
on  Sunday,  May  1 8,  from  8  a.m.  to 
3  p.m.  (setup  from  6  a.m.)  at  the 
Holiday  LakesT  Route  130  and 
Creek  Road,  Wiltingboro.  Admis- 
sion $3  (adults)  or  $2  in  advance, 
$5  for  table  space/tailgate.  Talk-in 
on  146.925,  224-860,  and  146.52. 
For  further  information,  contact 
Jack  Engei  K2KLM,  PO  Box  31, 
Rancocas  NJ  08073;  (609)»877- 
5249  after  6  p.m. 

PARAMUS  NJ 
MAY  18 

The  Bergen  ARA  will  hold  a 
Ham  Swap  JN'  Sell  on  Sunday, 
May  18,  from  8  a.m,  to  4  p,mM  at 
Bergen  Community  College,  400 
Paramus  Road,  Paramus.  Tailgat- 
ing  only;  bring  your  own  tables. 
Amateur  license  exams.  Buyers 
free;  sellers  $5.  Thousands  of 
spaces.  Talk-in  on  .79/. 19  and 
,52.  For  further  information,  con- 
tact Jim  Greer  KK2U,  444  Berk- 
shire Road,  Ridgewood  NJ  07450; 
(201)-445-2855  nights  only. 

UNION  ELECTRIC  COMPANY 
MAY  18 

The  Union  Electric  Ham  Radio 
CEub  will  operate  special-event 
station  KA0AWS  on  May  18  from 
1800-2300  UTC  to  honor  the  em- 
ployees of  the  Union  Electric 


Company  (serving  parts  of  Mis- 
souri, Illinois,  and  Iowa).  Opera- 
tion will  be  25  kHz  up  from  the 
lower  edges  of  the  General  por- 
tions of  80,  40,  and  20  meters,  and 
also  on  a  1 0-meter  FM  repeater  on 
29.620/.520  and  a  10-meter  re- 
peater on  147.06/.66*  Send  your 
contact  number  and  a  large  SASE 
(39  cents)  for  an  8-1/2  x  1 1  certifi- 
cate to:  Henry  G.  Schaper,  Jr, 
KA0AWS,  241  Tapestry  Drive.  St. 
Louis  MO  631 29. 

TAYLOR  MO 
MAY  18 

The  Western  Illinois  ARC  will 
hold  its  1986  Tri-State  Swapfest 
(from  9  a+m.  to  3  p.m.)  in  conjunc- 
tion with  the  Experimental  Aircraft 
Association's  Fly-In  Breakfast  on 
Sunday,  May  18,  at  Haerr  Field, 
Taylor,  Mo.  (five  miles  west  of 
Quincy,  lll.t  at  the  junction  of  State 
Routes  61  and  24).  VEC  exams 
will  be  offered  for  all  license  class- 
es. Admission  tickets  $1  each  or  6 
for  $5;  tailgate  flea-market  spaces 
$2  in  advance  or  $3  at  the  gate. 
Talk-in  on  the  147,03  repeater. 
For  further  information,  write  the 
Western  Illinois  ARC,  PO  Box 
31 32,  Quincy  I L  62301, 

OMAHA  NE 
MAY  18 

The  AK^SAR-BEN  ARC  will  host 
its  annual  auction  on  Sundayt 
May  16,  at  the  Radial  Social  Hall, 
1516  Northwest  Radial  Highway. 
Omaha,  at  9:15  a.m.  (equipment 
check-in  starts  at  8  a.m.).  Food 
and  beverages  on  the  premises. 
No  admission  charge.  Talk-in  on 
146.34/.94.  For  further  informa- 
tion, call  Greg  NGBTN  at  {402)- 
895-5219, 

FREMONT  OH 
MAY  18 

The  Sandusky  Valley  ARC  will 
hold  its  annual  hamfest  at  the 
American  Legion  Home,  2000 
Buckland  Ave.,  Fremont,  Ohio 
(southwest  edge  of  Fremont),  on 
May  1 8,  starting  at  8  a.m.  (open  at 
6  a*m.  for  setup)-  Advance  admis- 
sion $2-50;  $3  at  the  door;  8-foot 
table  space  $6;  free  tailgate/trunk 
space;  free  parking.  Talk-in  on  .52 
simplex  or  146.31/.91.  For  tick- 
ets and  further  information,  send 
an  SASE  to  Pat.  D.  Keating 
WB8KWDf  615  Lime  St..  Fremont 
OH  43420. 

DALTON  MA 
MAY  18 

The  Northern  Berkshire  ARC 
will  sponsor  its  annual  Spring  Flea 


Market  at  the  Dalton  American  Le- 
gion, Route  9.  Dalton,  on  Sunday, 
May  18,  beginning  at  sunrise.  Ad- 
mission is  $1;  XYLs  and  YLs  ad- 
mitted free;  refreshments  by  NO- 
BARC.  For  further  information, 
send  an  SASE  to  NOBARC,  PO 
Box  591 ,  Williamstown  MA  01267. 

ATHENS  OH 
MAY  18 

The  Athens  County  Amateur 
Radio  Association  will  sponsor  its 
7th  annual  hamfest  on  Sunday, 
May  18,  in  the  City  Recreation 
Center  on  East  State  Street,  from 
8  a.m.  to  3  p.m.  The  focus  will  be 
on  the  use  of  computer  technolo- 
gy in  ham  radio,  Packet-radio 
demonstration.  Outdoor  (paved) 
flea-market  space  free  for  tailgat- 
ing  or  your  own  tables;  indoor 
space  by  reservation  only  through 
Sam  Stewart  KA8NIE,  116 
Franklin  Avenue,  Athens  OH 
45701;  (614)  592-5330.  License 
exams  for  all  levels.  Walk-ins  ac- 
cepted. Hamfest  admission  is  $3 
in  advance  and  $4  at  the  gate. 
Talk-in  on  146,34/.94.  For  further 
Information,  write  Carl  J.  Denbow 
KA8JXG,  63  Morris  Avenue, 
Athens  OH  45701 . 

OLDWESTBURYNY 
MAY  18 

LI  MARC  will  sponsor  an  ARRL 
outdoor  hamfest  at  the  N.Y,  Insti- 
tute of  Technology,  Northern 
Blvd.,  Rte.  25A,  1  mile  east  of 
Glen  Cove  Road  in  Old  Westbury 
(Exit  39N-Rte.  25A),  from  9  a.m.  to 
3  p.m.  (7:30  a.m.  for  sellers).  Plen- 
ty of  parking;  catered  food.  Gener- 
al admission  for  hams  is  $3.  For 
further  information,  write  Hank 
Wener  WB2ALW,  53  Sherrard 
St.,  East  Hills  NY  11577,  or  call 
the  LIMARC  Infoline  at  (516)- 
796-2366, 

CICERO  IL 
MAY  18 

The  900*MHz  Users  Group  will 
sponsor  an  ail-indoors  hamfest  on 
Sunday,  May  18,  at  the  Palace 
Hall,  Central  &  Cermak,  in  Cicero. 
III.,  beginning  at  7  a.m.  Coffee, 
rolls,  and  food  will  be  available. 
Tickets  are  $3  each;  tables  sup- 
plied at  $5  each.  Talk-in  on 
146.52.  For  further  information, 
write  the  900-MHz  Users  Group, 
2247  N.  Spaulding,  Chicago  IL 
60647, 

PICCOLO  SPOLETO  FESTIVAL 
MAY  24-JUN  7 

The  Trident  ARC  will  operate 
N4EE  to  commemorate  the  Pic- 


colo Spoleto  Festival's  ninth  sea- 
son of  presenting  local  and  south- 
eastern regional  talent  from  every 
artistic  discipline,  as  follows:  1400 
UTC  to  2400  UTC  on  May  24-25, 
May  31 -June  1,  and  June  7. 
S5B— 7,249, 14.240,  21  -340,  and 
28,540;  CW—  7.120  and  21.120. 
Certificate  for  OSL  and  large 
SASE  to  TARA,  PO  Box  73,  Sum- 
merviNe  SC  29484-0073. 

WEST  FRIENDSHIP  MD 
MAY  25 

The  Maryland  FM  Association's 
annual  hamfest  wilt  be  held  on 
Sunday,  May  25,  from  8  a.m.  to  4 
p.m.,  at  the  Howard  County  Fair- 
grounds, West  Friendship,  {I-70, 
30  miles  west  of  Baltimore).  Inside 
tables  $7  by  reservation,  $10  at 
the  door  (if  available).  Donation  is 
$3.  Talk-in  on  146.16/76,  222.16/ 
223.76,  or  449.1/444.1  MHz.  For 
tables  or  information,  contact 
Michael  Cresap  W3IP,  1921 
Pometacom  Drive,  Hanover  MD 
21076;  (301}-551-3567  between  6 
and  10p.m. 

HUMBOLDT TN 
JUN1 

The  Humboldt  ARC  will  sponsor 
its  annual  hamfest  on  Sunday, 
June  1 ,  at  Bailey  Park,  22nd  Av- 
enue, Humboldt,  from  8  a.m.  to  4 
p.m.  Admission  is  $1;  food  and 
refreshments  available.  Flea  mar- 
ket; ladies'  activities;  parking  for 
RVs.  Talknn  on  .37Z.97.  For  fur- 
ther information,  contact  Ed 
Holmes  W4IGW,  501  N.  18th  Av- 
enue, Humboldt  TN  38343, 

MILESTONES  OF  MEMORIES 
JUN6-8 

The  Wichita  (Kansas)  ARC  sta- 
tion, W0SOE,  will  be  operating 
from  Lewis,  Kan.,  on  June  6T  7, 
and  8  to  help  celebrate  Its  centen- 
nial The  Milestones  of  Memories 
operation  will  be  on  approximately 
3.875,  7.250,  14,25Qt  and  21.325 
MHz.  QSL  via  W0SOE,  Wichita 
ARC,  707  N.  Main,  Wichita  KS 
67203. 

OHIO  WINE  MONTH 
JUN  7-8 

WINO  (Wireless  Institute  of 
Northern  Ohio),  an  organization 
sponsored  by  the  Lake  County 
Amateur  Radio  Association,  will 
be  on  the  air  from  a  winery  in 
Madison,  Ohio,  with  the  call 
KOBO,  to  commemorate  Ohio 
Wine  Month,  Operation  will  be  on 
3860  and  7235  kHz  from  2300 
UTC  to  0300  UTC,  Saturday,  June 
7\  and  on  7235  and  14,235  kHz 
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from  1500  UTC  to  1900  UTC  on 
Sunday.  For  a  special  0-1/2  x  11 
certificate,  send  a  legal-size 
SASE  to  K080  WIND  Weekend, 
7126  Andover  Drive,  Mentor  OH 
44060. 

ST.  PAUL  MN 
JUNE  6-7 

The  North  Area  Repeater  Asso- 
ciation win  sponsor  its  Amateur 
Fair  on  the  weekend  of  June  6  and 
7  at  the  Minnesota  State  Fair 
grounds  in  St.  Paul,  Minn.  Admis- 
sion is  $4  in  advance  or  $5  at  trie 
Fair.  Amateur  license  exams  will 
be  given.  Giant  outdoor  Ilea  mar- 
ket, exhibits ,  commercial  dealers- 
Free  overnight  parking  June  6  and 
7  for  self-contained  campers. 
Talknn  on  25/85  or  16A76  re- 
peaters. For  dealer  inquiries,  tick- 
ets, and  further  information,  write 
Amateur  Fair,  PO  Box  857,  Hop- 
kins WIN  55343,  or  call  (612)-566- 
4000. 

LIGHTSHIP  PORTSMOUTH 
JUN  6-8 

The  Portsmouth  (Virginia)  ARC 
will  operate  W4POX  on  June 
6-8,  1500-0800  UTC  daily,  from 
the  Lightship  Portsmouth  at  the 
Portsmouth  Seawall  Festival. 
Frequencies  are  7.230  and 
1 4.290.  For  a  comemorative  QSL. 
send  a  QSL  and  an  SASE  to 
W4POXT  4800  Manor  Avenue, 
Portsmouth  VA  23703.  For  a  QSL 
and  a  certificate,  send  your  card 
and  a  9  X  12  envelope  with  44 
cents  postage. 

GUELPH  ONT 
JUN  7 

The  Kitchener-Waterloo  ARC 
will  sponsor  the  12th  annual  Cen- 
tral Ontario  Amateur  Radio  Flea 
Market  and  Computerfest  on  Sat- 
urday, June  7,  from  8  a.m.  to  2 
p,m„  at  the  Col  John  McRae  Le- 
gion Hall,  Gueiph.  Admission  is 
§2.  Inside  space  is  $8  (table  in- 
cluded). Outside  space  is  $3* 
Talk-in  on  147.960/.360  and  .52. 
For  more  information,  write  the 
Kitchener-Waterloo  ARC,  PO  Box 
812,  Kitchener,  Ontario,  Canada 
N2J  4C2,  or  call  Paul  VE3CHM  at 
(519)^579*3057. 

25TH  ANNIVERSARY 

FAIR  LAWN  N  J  ARC 

JUN  7-8 

The  Fair  Lawn  ARC  will  operate 
the  club  station  under  founding- 
member  Frank  Leonard's  call, 
W2NPT,  to  commemorate  the 
25ih  Anniversary  of  the  club.  Op- 
eration will  be  from  1300  to  2200 
UTC  on  the  7th  and  from  1400  to 


THE  FORMULA  FOR  TWO  METER  DX  : 
MTT144/28R  +  MM  LI  44/ 2 OO S  =  VUCCi 


M 


MIC:RO\XAVEMODULE>m> 


wwmplmutim..     .  ttm&trru\ 


Working  the  two  meter  band 
on  all  modes  is  a  snap  with 
Microwave  Modules.  Our  com 
plete  line  of  transverters. 
receiving  converters  and 
solid-state  power  amplifiers 
make  it  possible!  Now.  you 
can  work  SSB,  CW,  FM  or  AM 


with  your  HF  multimode 
transceiver.  Discover  the  thrill 
of  Aurora,  Tropo  scatter, 
Sporadic-E   Meteor  Scatter 
and  even  moonbounce! 

THE "PX    SHACK 

S3  Slcrcwwycii  Drive 
8elte  Mead.  New  Jersey  Q&bOZ 


ENCODERS 

THAT  LIGHT 

An  ultra  high  quality  Touch- Ton**  Encode*  tor  ab-solule  reliability 
and  function,  iricande  scent  \  I  luminal  ion  is.  a 

feature  that  mattes  night  operation  easy 
*  Completely  serf  contained  *  Simple  3 
were  connection  •  Relay  or  solid  slate 
PIT  output  *  Crystal  controlled  * 
Sounder  *  Wide  voltage  range  9-16 
VOC  •  Wide  temp   range   -  22  Mo 

-  160  *F  ■  Easy  level  &  liming  adjust- 
ment  * SuppUed  WFth  instructions, 
schematic,  template  and  hardware. 
f*P5      SGG     PP-^K      SPST  AQJ    RELAY  56  7 
PP-5-V  560    PP-5-VK  SPST  AtiJ    MLAT  $67 


PP'S'K 


PP5-»     PF-5-W-K 

CALL  OR 

WRITE  FOR 

FREE  CATALOG 

4  INFORMATION 

GUIDE 


Mall 

Order 
To: 


5>ipo  cgommunications 

Emphasis  is  on  Quality  Si  Reliability  *% 


P.O.  Box  3435 
Hollywood,  California  90078 
213/852-1515 


. . .  at  last 

your  shack  organized! 

A  beautiful  piece  of  furniture  —  your  XYL  will  love  it! 

$184.50  S-F  RADIO  DESK 

Deluxe  -  Ready  to  Assemble 


ft  l  &0  Available 
or  Space  61"  Wide  by  30"  Deep 

$199.50 


Designed  with  angled  rear  shelf  for  your 
viewing  comfort  and  ease  of  operation, 

FINISHES:  Walnut  or  Teak  Stain. 

Floor  Space:  39"  Wide  by  30"  Deep 

Additional  Inlarmalion  on  Request. 

Checks.  Money  Orders,  BankAmericard 
and  Ma&ier  Charge  Accepted 

FOB  Culver  City  (In  Calif  Add  6e*  Sale*  Tax  ) 

DEALER  INQUIRIES  INVITED 


SI 


X 

\  $199.50  S-f  Amateur  Radio /er  vices 

4384  KEYSTONE  AVENUE  *  CULVER  CITY,  CALIF-  90230  -   PHONE  (213)  837*4370 


1500  UTC  on  the  8th.  Frequen- 
cies: CW— 7.050,  7.110,  14.050. 
and  21.050  (±10  kHz);  phone— 
7.285.  14.285,  and  21.385  (±10 

kHz),  For  a  certificate,  send  QSL 
and  SASE  to  Frank  Leonard 
W2NPT,  17-12  Well  Drive,  Fair 
Lawn  N J  07410. 


BSA  SCOUT-O-RAMA 
JUN  14 

The  Chicago  Suburban  Radio 
Association  will  operate  its  third 
annual  special-event  amateur-ra- 
dio station,  N9BAT,  from  the 
Brookfield  Zoo,  Brookfield,  III.,  on 
June  14,  from  1500  to  2300  UTC, 


as  part  of  the  West  Suburban 
Council,  BSA,  annual  Scout-O- 
Rama.  Frequencies:  7.250  and 

14.250  MHz.  A  special  full-color 
QSL  card  available  for  a  QSL  card 
and  business-size  (#10)  SASE  to 
N9BAT  Special  Event,  PO  Box  88, 
Lyons  JL  60534 
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ARTER  'INT  BUY 


Individual  (noncommercial) 250  per  word 

Commercial 60c  per  word 

Prepayment  by  check  or  money  order  is  required  with  your  ad.  No 
discounts  or  commissions  are  available.  Please  make  your  payment  to 
73.  Rates  for  multiple  insertions  are  available  on  request. 

Advertising  must  pertain  to  amateur  radio  products  or  services.  No 
special  layouts  or  positions  are  possible.  All  advertising  copy  must  be 
submitted  typewritten  (double-spaced)  and  must  include  full  name  and 
address.  Copy  limited  to  1 00  words,  maximum.  Count  only  words  in  text. 
Address,  free. 

73  cannot  verify  advertising  claims  and  cannot  be  held  responsible  for 
claims  made  by  the  advertiser.  Liability  will  be  limited  to  making  any 
necessary  corrections  in  the  next  available  issue. 

Copy  must  be  received  in  Peterborough  by  the  5th  of  the  second 
month  preceding  the  cover  date. 

Make  checks  payable  to  73  Magazine  and  send  to:  Hope  Currier,  73 
Magazine,  WGE  Center,  Peterborough  NH  03458-1 194. 


MILITARY  TECHNICAL  MANU- 
ALS for  old  and  obsolete  equip- 
ment, 60-page  catalog,  $3,00.  Mil- 
itary Technical  Manual  Service, 
2266  Senasac  Ave.,  Long  Beach 
CA9G815.BNB045 


HAM  RADIO  REPAIR,  tube 
through  solid  state.  Robert  Hall 
Electronics,  PO  Box  8363,  San 
Francisco  CA  94128;  (408)^729- 
8200.BNB219 


QSLs  to  order.  Variety  of  styles, 
colors,  card  stock.  W48PD  QSLs, 
PO  Drawer  DX,  Cordova  SC 
29039.  BNB260 


THE DX'ERS MAGAZINE,  Up-to- 
date,  informative,  interesting. 
Compiled  and  edited  by  Gus 
Browning  W4BPD,  DXCC  Honor 
Roll  Certificate  2-4.  Send  for  free 
sample  and  subscription  informa- 
tion today.  PO  Drawer  DX,  Cor- 
dova SC  29039.  BNB261 


INDIVIDUAL  PHOTOFACT 
FOLDERS.  #1  to  #1400,  $3  post- 
paid. Loeb,  414  Chestnut  Lane, 
East  Meadow  NY  1 1554.  8NB312 


IMRA— International  Mission  Ra- 
dio Association.  Forty  countries, 
600  members,  Assists  missionar- 
ies with  equipment  loaned,  week- 
day net.  14.280  MHz,  2:00-3:00 
pm  Eastern,  Brother  Bernard 
Frey,  1  Pryer  Manor  Road,  Larch- 
montNYl0538+BNB326 


ELECTRON  TUBES:  receiving, 
transmitting,  microwave— all 
types  available.  Large  inventory 
means  next-day  shipment  in  most 
cases.  Daily  Bectronics,  PO  Box 
5029,  Compton  CA  90224;  (213)- 
774-1255.  BNB330 


RADIO  TRANSCRIPTION  DISCS 
WANTED,  Any  size,  speed, 
W7FIZ,  Box  724-WG,  Redmond 
WA  98073-0724.  BNB347 


CABLE  CONVERTERS.  Lowest 
price.  Dealer  inquiries  accepted. 
Quantity  discounts.  Free  catalog. 
P.G.  Video  Corp.,  61  Gatchell  SL, 
Dept  73,  Buffalo  NY  14212. 
BNB349 


ELECTRON  TUBES— Radio  and 
TV  types,  80%  off  list  price— huge 
inventory!  Also,  industrial  types. 
Send  for  free  catalog  today  or 
call  toll-free  (800J-221-5802.  Box 
SC,  Transleteronics,  Inc.,  1365 
39th  St.,  Brooklyn  NY  11218. 
BNB370 


CABLE  TV  CONVERTERS  and 

equipment.  Plans  and  parts.  Build 
or  buy.  For  information,  send 
SASE  to  C  &  D  Electronics,  PO 
Box  1402,  Dept.  73,  Hope  AR 
71801.  BNB383 


QSL  CARDS:  100  for  $6.25  and 
500  for  $20.00  postpaid— SASE 
for  a  sample:  Ken  Hand  WB2EUF, 
PO  Box  708,  East  Hampton  NY 
11937,  BNB388 


SURPLUS  AND  MORE  SUR- 
PLUS. Thousands  of  items,  free 
bargain-packed  flyers.  ETCO 
Electronics,  Pittsburgh  NY 
12901.  BNB399 

XEROX  MEMORYWRITER— 

parts,  assemblies,  boards,  manu- 
als. Free  help  with  service  prob- 
lems. W6MTH,  Box  250T  Benton 
AR  72015;  (501)-778-0920. 
BNB404 

DOCKING  BOOSTERS— Fantas- 
tic 30-Watt  (SO^Watt  with  GaAs- 
FET  preamp)  console  amplifiers 
for  your  VHF  or  UHF  hand-held 
transceiver,  from  $129.95.  Write 
for  free  catalog  of  all  our  commu- 
nication products.  Skywave  Ra- 
dio, Box  Q-1 ;  943  Boblett,  Blaine 
WA  98230.  BNB407 

HAM  TRADER  YELLOW 
SHEETS,  in  our  24th  year.  Buy, 
swap,  sell  ham-radio  gear.  Pub- 
lished twice  a  month,  Ads  quickly 
circulate — no  long  wait  for  results. 
SASE  for  sample  copy.  $10.00  for 
one  year  (24  issues).  PO  Box 
2057,  Glen  Eliyn  IL  60138^2057. 
BNB412 

DIGITAL  AUTOMATIC  DIS- 
PLAYS fof  FT-101S,  TS-520S, 
Collins,  Swan,  and  all  others.  Six 
1/2"  digits,  5"  wide  by  1-1/4"  high 
metal  cabinet.  Send  $1.00  for  in- 
formation and  receive  a  $25.00 
discount.  Be  specific.  Grand  Sys- 
tems, Dept.  A,  PO  Box  3377, 
Blaine  WA  98230.  BNB423 

BIG  APPLE.  How  did  it  get  that 
name?  Send  your  QSL  to  the  crew 
at  Junior  High  School  22  via 
WB2JKJ  and  they  will  tell  you  plus 
give  you  a  chance  at  their  QSL  of 
the  Week  Award.  BNB426 

SAVE  THIS  AD!  Quality  repairs  at 
affordable  prices.  We  repair  HF 
equipment  for  only  $25/hour. 
Quick  turnaround.  Kenwood  TS- 
120,  TS-130,  TS-430,  TS-520/ 
530,  TS-820/830,  TS-930,  TL-922. 
Yaesu  FT-ONE,  FT/FR-101,  FT^ 
102,  FT-757,  FT-980,  FL-2100. 
ICOM  IC-720,  IC-730,  IC-735,  IC- 
740,  IC-745,  IC-751.  Other  HF 
equipment,  power  supplies,  am- 
plifiers, including:  Amp  Supply, 
Ameritron,  Dentron,  and  Ten-Tec, 
Anything  Heathkit  repaired  at 
20%  under  Heath  rates.  We  repair 
some  satellite,  computers,  drives, 
and  alignment.  Call  for  an  esti- 
mate on  equipment  not  shown.  30 
day  warranty,  parts  and  labor. 
Skylab,  Inc.,  3306  S,  27th  Street, 
Milwaukee  Wl  53215;  (414)-672- 
6000. 24  hours.  BNB42S 


HAVE  FIRST  FIVE  YEARS  OF 

73.  Best  offers  to:  W4NHP,  15 
Martin  Dr.,  New  Port  Richey  FL 
33552.  (81 3^842-48 18.  BNB433 

QSL  CARDS— Look  good  with  top 
quality  printing.  Choose  standard 
designs  or  fully  customized  cards. 
Better  cards  mean  more  returns  to 
you.  Free  brochure,  samples. 
Stamps  appreciated.  Chester 
QSLs,  310  Commercial,  Emporia 
KS66801.BNB434 

ADD  VOICE-GATED  SQUELCH 
and  adjustable  audio  filters  to  any 
receiver.  Squelch-It!  PCB  $49.95. 
Shipping  $2,50.  SASE  for  infor- 
mation. JABCO,  R1  Box  386, 
Alexandria  IN  45001   BNB437 

KENWOOD  430S  OWNERS! 

Stop  Scan  stops  the  scan  on  busy 
channels.  After  they  ciear,  scan 
continues  automatically!  Re- 
viewed 73  2/65,  $19.95  (assem- 
bled $29,95).  Shipping  $2.50, 
JABCO,  R1  Box  386,  Alexandria 
IN  46001  .BNB438 

NEW  Spectrum  Analyzer/Monitor 
Receiver  kit  $60.  Send  SASE  for 
details.  Science  Workshop,  Box 
393,  Dept.  73,  Bethpage  NY 
11714.  BNB440 

MARCO— Medical  Amateur  Ra- 
dio Council,  Ltd.  Operates  daily 
and  Sunday  nets.  Medically  ori- 
ented amateurs  (physicians,  den- 
tists, veterinarians,  nurses,  phys- 
io-therapists, tab  technicians, 
etc.)  invited  to  join.  Presently  over 
550  members.  For  information, 
write  MARCO,  Box  73's,  Acme  PA 
15610.  BNB441 

WANTED:  PALOMAR  KACHINA 

10- and  6-meter  transceiver.  Must 
be  in  good  condition.  State  price, 
condition,  and  phone  number  in 
first  letter.  Garth  Carman,  3532 
Jasper  Ave.,  Edmonton,  Alberta 
T5H  3S4  Canada.  BNB442 

WANTED:  HALLICRAFTERS 
SX62A.  Send  price  and  condition 
to  E.  Engelken,  406  Harcourt,  San 
Antonio  TX  78223.  BNB443 

RAYTHEON  4D32  transmitting, 
$35.00.  Inquire  on  others.  Want- 
ed: Morrow  receiver  MBR560 
SSB  transmitter  Morrow.  Levy 
W5QJT,  101  East  Driftwood  #26, 
Fredericksburg  TX  78624. 
BNB444 

KENWOOD  AND  ICOM  general- 
coverage  transmit  for  TS-430S 
and  tC-745  the  right  way.  Send 
$3.00  to  W.E.T.,  PO  Box  96, 
Uniontown  PA  15401 .  BNB445 
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CLOUT 


Grand  Prize: 
Kenwood's  70-Watt  TM-2570A  2m  FM  transceiver 


Wouldn't  you  like  to  own  the  hottest  2m  rig  on  the  market?  Kenwood's  TM-2570A  pumps  out 
an  amazing  70  Watts  of  rf  from  142-149  MHz— all  the  power  you  need  to  hit  everything  that 
you  can  hear.  You'll  have  23  memories  at  your  fingertips  for  instant  recall  of  frequencies, 
repeater  offsets,  subaudible  tones,  and  telephone  numbers— the  VS-1  Voice  Synthesizer  will 
keep  you  posted  on  what's  where.  Does  the  TM-2570A  scan?  You  bet  it  does— memory  scan 
and  programmable  band  scan  [with  priority  alert)  are  standard,  You  11  also  get  Kenwood's 
exclusive  Digital  Channel  Link  System,  a  CD- 10  Call  Sign  Display,  and  a  PS-50  20-Amp  power 
supply  for  operating  at  home. 

How  can  you  win  this  top-of-the-line  system?  Just  complete  the  attached  entry  card  or  the 
coupon  below.  No  purchase  is  necessary. 


Be  an  instant  winner!  Check  the 
YES  box  on  your  entry  card  to  start 
your  subscription  to  73  at  our  special 
introductory  price— just  $19,97  for  12 
months;  you'll  save  44%  off  the  regu- 
lar cover  price ! 


OFFICIAL  RULES 

(No  Purchase  Necessary  I 

E  On  attaffloaJ  airy  farm  at  *  3*  ■  t*  piece  jf  paper,  hind  prat  yairnvra  *Mr«t  and  lip  ceil  IrIct  at  ofl en 

*■  vdu  wkift  but  mail  em.h  rntry  M^r*ltif  to  71  i  FowerbouM  Sw«pil*»n  CklflilflMri  r>p»r'rnfnp  ~\  Hie 
HDi  North.  Htmbmtrayh  NH  Qd*3*  Enmci  mat  Ex  rrcrived.  no  ]«***  4h*n  Mv  It,  t*»  The  (trvminf  *LT1  br 
,ii*U  by  AupuJ  111  ]iMfi  All  mrnri  bnunu  I  be  property  at  71  AtKilww  Hmikf  WlMcta  rWrm  Ihf!  riihi  Eu  pruil 
tbf  nun*  and  xhlrnt  of  Um  wtftjwi 

J  Winner  will  br  trlrrtrd  in  ■  raiidnm  driwinp  tructi  iJiiuAjj  iJI  <Tir>ir-i  rr,  ■-...■-.  I  iimir-  Mir  ikipffvlinni  \\t  I  he 
pMbJ  ml|i*i  dt  r  j  Amnttur  lLnti# ,  w  toa?  *seU*ou  w| Jl  be  final.  Only  one  pf  Irr  wUl  be  ■  w  irJnl  l-i  LhL*  SwerpjilaJtei. 
Wlnnm  will  lie  mriifliFd  dy  nuil  and  ttiif  be  rcydimd  r ■_■  I'lixMn-  .in  affUUvil  <tt  f  Jli>hiliry  iihJ  rcl*a»  Odds  of 
wiPH!i>|i  will  ctfprisd  m\  n*iiii|wrr  or  cnlrlei  r*t*ivcd.  ThtpuhJUher  M  73  AHMtW  Rflrfhi  will  arranni?  drily  riy  >il 
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D  YES!  Enter  me  in  73 's 
■  Powerhouse  Sweepstakes 
I  and  start  my  subscription 

to   73  Amateur  Radio  for 
I  the  term  checked: 
I  D  One  year  for  $19,97 

□  Two  years  for  $34,95 


Mail  to: 
73  *s  Powerhouse 
Sweepstakes 
Circulation  Dept. 
70  Rte-  202  North 
Peterborough,  NH 

03458 


"I 
i 
I 
i 
i 


Check  Enclosed 
I  Card# 


MC 


VISA           AE 
Exp.  Date 


|  □  No,  I  do  not  wish  to  subscribe  now,  but  please  enter  my 
name  in  the  73  Amateur  Radio  Sweepstakes* 


i 


Name. 


Call 


I  Address, 


i 


City. 


State. 


Zip. 


4  ft*  'hf  winnrr  k 


winl  a  Blampcd,  ■rff-arfdiEnrd  emirk^r  m  TJAimmimtr  A*aV   COi^atim  ifcyiUae^t, 

SHI 


Offer  valid  only  miheU.S,  lis  territories  and  possessions.  Please  allow  4-£  weeks  for  delivery  of 
RntlflMM, 
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INTERNATIONAL 


Just  because  I  started  this  column 
as  a  result  of  visiting  DX  hams  is 
no  reason  you  shouldn't  put  in 
your  2C  worth  and  let  me  know 
what  DX  news  you  find  most  inter- 
esting. My  inclination  is  to  have 
DX  ops  tell  us  what  they  think  is 
interesting — how  we  can  get  per- 
mission to  operate  if  we're  fortu- 
nate enough  to  visit— any  coming 


DXpeditions — what's  doing  with 
repeaters — things  like  that.  What 
do  YOU  find  most  interesting? 
Since  we  have  a  world  hobby,  t 
think  you  'N  be  as  interested  as  I  in 
what  is  going  on.  ff  nothing  else,  it 
gives  us  something  to  talk  about 
on  the  air  which,  from  what  I'm 
hearing  these  days,  canrt  hurt. 

—Wayne. 


BRAZIL 

Gerson  Rissin  PY1APS 
PO  Box  12178  Copacabana 
20000  Rio  de  Janeiro,  RJ 
Brazil 

BRAZILIAN  AMATEURS 
IN  ANTARCTICA 

The  third  Antarctica  Mission, 
sponsored  by  the  Brazilian  Navy, 
had  in  its  crew  two  amateurs  who 
put  on  the  air  for  the  first  time  the 
station  ZX0ECF,  located  on  the 
King  George  Island,  South  Shet- 
lands.  Its  geographic  coordinates 
are  62.05  south  and  58.23  west. 
The  amateurs  were  Sinval  Viana 
Silva  PY1  AFP  and  Nilson  Gomes 
Silva  PY1AFQ,  They  both  used 
the  special  call  above,  issued  by 
the  Brazilian  Communications 
Department  (DENTBL)  only  for 
this  event. 

The  equipment  used  was  a  Har- 
ris, which  worked  from  2  to  30 
MHz,  developing  about  125 
Watts,  and  an  omnidirectional 
whip  about  35  feet  high.  They 
were  very  active  on  14  MHz,  more 
in  SSB  than  in  CW  because  they 
had  hard  traffic  between  the  crew 
(composed  of  22  persons)  and 
their  families  in  Brazil.  Mean- 
while, they  were  able  to  work 
about  1500  different  stations. 

Last  year,  ZX0ECF  went  QRT 
on  April  30,  The  QSL  information 
is  PY1AFP  or  PY1AFQ,  PO  Box 
58,  20001  Rio  de  Janeiro,  RJ, 
Brazil.  In  1986,  during  the  4th  mis- 
sion, ZX0ECF  will  be  on  the  air 
again  for  about  five  months. 

In  spite  of  affirming  the  Pact  of 
Antarctica  in  1975,  Brazil  started 
its  scientific  studies  there  onJy  in 
1982.  During  the  second  expedi- 
tion a  few  regions  were  checked  to 
decide  where  would  bo  the  best 
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place  to  have  the  base.  At  first, 
five  points  were  chosen  to  be  visit- 
ed: Dorian  Bay,  Port  Lock  Roy,  Py 
Point,  Andword  Bay,  and  King 
George  Island, 

The  last  was  determined  to  be 
the  best  because  it  has  a  wide 
area,  a  good  place  to  anchor 
ships,  and  especially,  was  near  a 
few  foreign  bases  such  as  Te- 
niente  Rudolph  Marsh  (Chile), 
Jubany-Poter  Cover  (Argentina), 
Beliinghshausen  (Soviet  Union), 
Arctowski  (Poland)  and  Chinese 
Wall  (China),  where  they  could 
have  all  kinds  of  help,  considering 
that  Brazil  was  a  newcomer  in  that 
region,  The  assembly  of  the  base 
lasted  twelve  days,  and  about  200 
friends  from  the  other  bases  came 
for  its  inauguration:  the  Brazilian 
base,  the  Comandante  Ferraz 
Antarctica  Station. 

PIONEIROS  RADIO  CLUBE 

Installed  February  27,  1982,  in 
the  city  of  Recife,  the  PRC  (Pio- 
neers Radio  Club)  is  a  nonprofit 
organization  of  professional  CW 
operators,  active  or  retired,  who 
are  atso  ham  operators.  You  may 


apply  for  membership  by  sending 
a  copy  of  your  professional  li- 
cense, your  QSL  card  and  10 
IRCs, 

The  Club  was  first  directed  by 
PY7HQ,  PY7FI,  PY7PO,  (now 
PR7PO),  and  PY7FY.  Carlos 
P Y7HQ  is  still  president.  The  PRC 
recognizes  pioneer  CW  operators 
who  maintained  for  many  years  in 
the  past  the  only  reliable  kind  of 
transmission.  Already  49  Brazil- 
ian and  4  foreign  amateurs  have 
joined  the  PRC, 

One  of  the  activities  of  the  Club 
is  sponsoring  the  Worked  Mar- 
itime Mobile  Award  (WMJvl),  which 
is  available  to  all  licensed  ama- 
teurs for  confirmed  contacts  with 
5  (five)  stations  maritime  mobile  of 
five  different  countries.  For  exam- 
ple: PY1ASI/MM,  OH1SY/MM, 
JF6LZT/MM,  DK2MI/MM,  and 
YU3AG/MM. 

Contacts  must  have  been  made 
after  February  27,  1982,  on  any 
amateur  band,  only  two-way  CW 
mode.  Minimum  report  is  338. 
Send  your  list  of  stations  worked 
(call,  date,  time,  band,  mode,  and 
report),  copies  of  the  five  received 
/MM  QSLs,  and  10  IRCs  for  mail- 
ing expenses  to:  PRC,  PO  Box 
1470,  5000  Recife,  PEt  Brazil. 


REPUBLIC  OF  CHINA 

Tim  S,H,  Ghen  BV2A/BV2B 
PO  Box  30-547 
Taipei,  Taiwan,  107 
Republic  of  China 

GOLDWATER  VISITS 

United  States  Senator  Barry 
Goldwater  K7UGA  recently  made 


Senator  Goldwater  received  the  BVQBG  station  license  from  Minister 
Lien  Chan,  David  Siddall  K3ZJ  looked  on. 


a  trip  to  Taipei,  Republic  of  China; 
this  long-wished-for  expedition 
was  postponed  since  Novem- 
ber, 1984.  The  mission  consist- 
ed of  seven  members,  includ- 
ing the  Senator  himself,  David 
Siddall  K3ZJ,  Larry  Kettiewell 
W3HHGf  Thomas  J.  Warren 
K3TX,  Roland  McElroy  K40C1, 
Jeff  Hutchinson  W4PBC  and  Karl 
Renz  K4YT. 

K4YT  came  from  Manila  alone 
and  the  others  arrived  in  Taipei  on 
January  2,  1986  during  the  New 
Year  holiday.  Three  monobander 
beam  antennas  for  15,  20,  and  40 
meters  with  2  linear  amplifiers, 
30L-1  and  Dentron  MLA  2500, 
were  brought  in  from  Manila  and 
the  States.  The  antennas  were 
transported  from  the  international 
airport  to  Taipei  and  immediately 
installed  at  two  different  locations 
for  the  seven-day  operation.  In  ad- 
dition, four  transceivers,  TS- 
930S,  FT-901D,  TS-430,  and  IC- 
741,  were  borrowed  from  local 
hams. 

The  two  locations  are  separated 
by  about  3  km,  one  of  them  the 
same  QTH  near  the  suburb  park 
provided  for  use  by  the  six  expe- 
dition groups  in  the  past,  and  the 
other,  a  new  QTH  situated  at  a 
high-rise  13-story  building  down- 
town. These  arrangements  were 
made  in  honor  of  Senator  Goldwa- 
ter, who  would  open  the  station, 
and  for  the  convenience  of  simul- 
taneous operating  without  caus- 
ing any  interference. 

At  5  p.m.  on  January  5,  Mr.  Lien 
Chan,  Minister  of  Communica- 
tions, personally  handed  station 
license  BV0BG  to  Senator  Gold- 
water,  wishing  him  every  success 
for  the  expedition.  The  Minister 
said,  'This  is  really  a  unique  activ- 

Uy/' 

There  were  about  20  reporters 
from  local  TV  stations  and  news 
agencies  crowded  in  the  station, 
The  flashlights  and  floodlights 
made  the  decorated  hall  even 
brighter  and  more  colorful  for  pho- 
tographing.  Our  activities  caught 
all  eyes  with  admiration  through 
the  thfee  TVs  and  most  important 
papers  on  the  following  day. 

Mr.  Y.C.  Huang  (ex^C9YC)t 
Secretary  General  of  the  China 
Radio  Association,  presented  the 
senator  with  a  hand-painted  scroll 
with  a  pictu  re  of  the  senator  stand- 
ing beside  a  gnarled  pine  tree. 
The  picture  depicts  the  idea  of 
longevity,  and  the  senator  accept- 
ed it  with  great  pleasure.  Six  ham 
members  of  the  mission  also  re- 
ceived a  medal  with  a  certificate  of 
appreciation  and  a  souvenir  from 
the  CRA.  Meanwhile,  Senator 


PACKET  RADIO 


ASCII-USA/AX.25 
HDLC  CONVERTER 

USWAX^S  is  the  AMRAD  approved  digital 
format  STANDARD  used  on  amateur  pack- 
el  radio  networks, 

PAC/NET  board  only  580.00 

AssembredfTestecL  No ICs, 90day  warranty 

Package  of  all  fCs  except  2  27T6 

EPROMs 


1TTH 


PAC/NET  SYSTEM 


PAC/N  ET  SYSTE  M  $240-00 

System  Tested  4.5  x  6"  board  complete 
with  all  IC  s  and  programmed  EPROMs 
personalized  for  each  purchaser.  Re* 
quires  only  single  8-10  volt  Vi  amp  power. 
1  year  guarantee  of  hardware/soft 
ware/AX.25  standard  RS232  serial  ASCII 
at  any  user  baud  rataRS232  HDLC  for  202 
modem  used  for  AFSK  or  direct  to  RF 
equipment  for  FSK, 


Custom  Systems     Custom  Programming 

Uill^4shby    8 

^M  A N D  SON  ^J 

K2TKN-KA20EG  201-658-3087 
BOX  332  PLUCKEMIN  N  J.  07978 


Take  it  with  you. 
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ShackMaster*  puis  your  home  station  m  the  pair 
your  hand  Whether  portafate,  mobile,  around  the  yard 
or  around  town  you  II  be  linked  through  youf  hanrJieW 
to  your  high  performance  equipment  at  home  Even  call 
home  from  any  Touch-Tone  phone  and  operate 

Scan  the  bands  change  modes,  select  antennas,  turn 
gear  on  and  off  -  all  from  your  Toucn-Tone  Keypad 
Check  rrrto  nets,  worte  Sfceds,  ragchew  and  OK  without 
bemc  tied  down  to  the  shack 


CICC 


Exchange  elecironic  mailbox  messages  with  your 
tarr  :y  -  like  ri\  be  late' ,  or  "All  is  OtC  Or  lalk  with  your 
family  directly  through  ShackPatch* ,  with  you  in  remote 
eoffiroJot  your  home  station  Report  tralfK  accidents  of 
disabled  motorists  through  yout  home  phone  while 
mobile  or  portable  wrm  PersonatPatch' 

AtMheoowerQfyourrK>rr^sta!H3n<andrnoreMeaiiycan 
foikjw  you  wiywhefe.  .  to  find  out  more  about 
SnackMaster"  [usi  wne  send  us  your  QSL,  or  call  and 
talk  v.  a!  408-749-5330 


advanced 

computer 
controls,  inc. 
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10816  Nont>^jye  &»ore  -  Cupanno  CA  95G14  H08i  7*9*6330 
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A  Realistic  Simulation  of 
On-the-AIr,  Two- Way 
Morse  Code  lRagchew* 
Contacts  (QSOs), 

•  Makes  Upgrading  of  Morse 
Skills  Easy  and  Fun 

•  Does  Away  With  Drudgery 

•  Skilled  Operators  Enjoy 
the  Realism 

•  Operate  Anytime — Re- 
quires Only  a  Commodore 
C64  (or  C-128)  and  A  TV  Set 

•  Removes  the  "Mystery"  of 
what  to  Say  in  On-  the  -Air 
Contacts 

•  Excellent  Practice  for  Be- 
ginners and  Old  "Fro  V 

•  Standard  Format  and  Com- 
mon Abbreviations  Used 
for  All  Exchanges 

•  Send  Morse  with  your  key- 
board 

•  Select  Appropriate  QRM 
and  QRN  Levels 

•  Select  the  Portion  of  the 
'Band' — Novice  or  Low 
End 

Prices  and  SpecUfcaiititi*  Sulgeet  to  Chang?  Without 
Soticf  oiMtoiigatiOE) 

ADVANCED  ELECTRONICS  APPLICATIONS,  INC. 
P.O.  Box  C-2160,  Lyrwrwood  WA  58036 

§&*? 
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TREX  1972496 
A£A  MTLUW 
008)775-7373 
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At  the  China  Radio  Association  Banquet,  (t  to  r)  Roland  McElroy  K40CI, 
Larry  Kettleweit  W3HHG,  Y.  C.  Huang,  ex-CBYC,  David  Siddatl  K3ZJ. 
Karl  Rem  K4YTt  Garry  Denitto  of  AIT,  Thomas  Warren  K3TW,  Jeff 
Hutchinson  W4PBC,  Tim  Chen  BV2A/BV2B.  andHC.  Hut  Secretary  of 
CRA. 


Goldwater  honored  the  CRA  by 
giving  a  set  of  American-pub* 
lished  amateur  radio  literature  to 
BV2A/BV2B  (the  writer),  as  chair- 
man of  CRA  Amateur  Radio  Com* 
mission,  It  included  a  copy  of  the 
ARRL  T986  Radio  Amateur's 
Handbook  bearing  the  Senator's 
autograph. 

Returning  to  a  CO  call  five  sta- 
tions from  Marshall  Island,  Japan, 
and  the  Philippines  got  contact 
with  the  senator.  It  was  regretful 
that  he  could  not  hold  on  tonger  on 
the  air  owing  to  participating  in 
another  party.  Then  someone 
else  took  over  the  mike  and  con- 
tinued the  QSOs. 

That  evening  a  banquet  was 
hosted  by  the  China  Radio  Associ- 
ation at  the  Lai  Lai  Sheraton  Hotel 
to  welcome  the  expedition  as  well 
as  to  commemorate  mutual  good- 
will and  friendship.  Many  officials 
of  the  government's  Information 
Office,  Mimstry  of  Foreign  Affairs, 
Ministry  of  Communications*  and 
the  American  Institute  in  Taiwan 
were  present.  The  party  ended  in 
joy. 

On  January  1 0,  the  mission  was 
satisfactorily  accomplished  and 
all  members  left  for  the  States.  By 
a  rough  estimate  there  were  ap- 
proximately 7000  QSOs  with  73 
countries  contacted  on  160,  80, 
40.  20,  15,  and  10  meters  It  is 
noted  that  the  mission  initiated  the 
use  of  1 60  and  80  in  this  area,  but 
this  was  a  temporary  measure, 
specially  approved  for  the  expedi- 
tion, and  can  not  to  be  considered 
as  a  practice,  80-meter  operation 
created  some  TVI,  which  we 
should  try  to  remedy. 

Many  new  ham  calls  are  active 
on  7,  14,  and  21  MHz.  From  this 
area,  they  are  BV2DA,  BV2FA, 
BV5HAt  BV6IA,  8V7JA,  BV7KA, 
and  BV7LA.  Moreover,  BV2GA, 
BV7MA,  BV5NA,  BV20A  and 
BV8PA  are  underway  to  complete 


their  installations  within  one  or 
two  months.  Most  of  these  new 
ones  run  barefoot  at  present,  al- 
though some  of  them  have  got  3- 
elament  or  5-etement  beam  and 
linear  amplifiers  on  hand. 

Also,  be  aware  of  bootleggers 
— BV9CR,  BV0BA,  BVflRL  and 
BV0JC  are  under  investigation. 

Thousands  of  DX  have  been 
contacted  by  BV0CRA  in  the 
months  of  November  and  Decem- 
ber, 1985.  This  special  callsign 
was  assigned  to  commemorate 
the  occasion  of  the  30th  anniver- 
sary of  the  China  Radio  Associa- 
tion, A  demonstration  of  amateur 
radio  operating  took  place  at  its 
annual  convention  on  November 
30.  1985,  Two  transceivers  and 
two  antennas  (one  15-meter  beam 
and  one  tribander  vertical)  were 
installed  for  the  operation  from 
morning  till  night;  it  attracted 
500  visitors.  The  QSL  cards  for 
8V0CRA  are  ready  and  being  dis- 
patched. 


CZECHOSLOVAKIA 

Rudolf Karaba  (OK3KFOARC) 
Komenskerto  1477/8 
955  01  Topofcany 
Czechoslovakia 

QRP  IN  CZECHOSLOVAKIA 

To  the  list  of  other  OK  stations 
that  deal  with  operation  with  low 
power  belong  also  OK1DNM, 
OK2SAH,  and  OK3CXS.  Milan 
OK1 DNM  works  with  various  pow- 
ers from  SO  Watts  to  9  Watts. 
Among  his  connections  there  are 
some  parttals  that  have  been 
made  with  an  input  between  50 
and  100  milliwatts  by  CW  and 
from  100  milliwatts  to  3  Watts  op- 


erating SSB  With  his  contacts 
with  VE1  on  14  MHz  by  4  Watts 
and  with  F  on  10  MHz  by  50  milli- 
watts, Milan  fulfilled  the  condition 
of  the  diploma  1000  milliwatts. 

Alois  OK2SAH  works  on  various 
bands  with  the  longwire  antenna 
by  a  transceiver  of  5  Watts-  The 
transceiver  is  his  own  product  and 
it  is  a  faithful  copy  of  the  Argonaut 
of  the  Ten-Tec  firm. 

Peter  OK3CXS  specializes  in 
the  160-meter  band  where  he  us- 
es the  transceiver  M-160  (made  in 
Czechoslovakia)  and  thanks  to 
the  excellent  antenna  he  reaches 
remarkable  results.  On  the  above^ 
mentioned  band,  operating  QRP, 
he  has  made  more  than  1000  con- 
tacts with  46  states  on  three  conti- 
nents, according  to  the  DXCC  list 
To  his  most  interesting  contacts 
belong,  for  example:  EA9r  SV5. 
UA9,  UF,  UG,  UU  UM  and  4X4. 

With  one  Watt,  he  has  fulfilled 
the  conditions  of  the  diplomas 
WAE,  W-1 0XXMJ,  and  1 00  OK  with 
1000  milliwatts.  He  also  success- 
fully competes  with  stations 
whose  capacity  is  two  or  three 
times  higher 

On  every  first  Friday  of  the 

month,  experiments  of  the  OK 
QRP  Circle  are  held  from  1700 
UTC  on  the  frequency  of  3560 
kHz,  from  1800  UTC  with  less 
than  1  Watt,  and  from  1900  UTC. 
with  a  sufficient  number  of  partici- 
pants, also  on  1875  kHz. 

RS  SATELLITES 

For  the  converter  21  and  29 
MHz,  the  indication  mode  K  is 
used.  Soviet  satellites  RS9  and 
RS10  {except  the  mode  A)  are  to 
be  equipped  with  this  converter. 
At  least  one  of  the  satellites  will 
have  an  experimental  converter 
mode  T  with  an  input  channel  on 
the  21  -MHz  band  and  with  an  out- 
put on  the  145  MHz. 

During  April  1985,  Ondrej 

OK3AU  worked  several  times  with 
the  station  from  Alaska.  KL7JI2  in 
Fairbanks,  through  the  converter 
on  the  satellite  RS8.  The  condition 
for  making  contacts  for  such  a 
great  distance  lasted  approxi- 
mately 90  seconds. 

RTTY 

The  members  of  the  Radioclub 
OK1KRY  from  Rokycany  are 
again  very  active  when  operating 
RTTY,  They  use  the  converter  ST- 
5,  the  teleprinter  T-51  and  the 
transceiver  "OTAVA"  {80-10  me- 
ters operation  GW/SSB,  input  of 
70  Watts,  the  product  of  the  firm 
Radiotechnique  in  Czechoslo- 
vakia). With  the  help  of  RTTY  they 


were  working  with  80  countries 
according  to  the  DXCC  list. 

DX 

The  station  EOIAOK  was 
broadcasting  from  the  island 
Heiss  that  belongs  to  the  group  of 
islands  Franz  Jozef  Land.  If  you 
had  been  working  with  it,  send 
OSL  via  UZ1GWA.  In  winter  1985/ 
86,  U V1 OO,  UA1 OT,  and  UZ3DO/ 
1  were  able  to  be  active  from 
Franz  Jozef  Land.  For  alt  stations, 
UZIOWA  is  manager. 


GREAT  BRITAIN 

Jeff  Maynard  G4EJA 
32  Waldorf  Heights 
Hatwey  Hilt 
Cambertey  GU17  9JQ 
England 

50  MHZ  IN  THE  UK 

1986  undoubtedly  will  be  the 
year  of  50  MHz  in  the  United  King- 
dom. I  have  already  reported  the 
release  of  the  50-MHz  band  to  UK 
amateurs  following  sterling  and 
lengthy  efforts  by  the  Radio  Soci- 
ety of  Great  Britain  (RSGB).  The 
Society  is  rightly  proud  of  its  ef- 
forts in  this  area  on  behalf  of  the 
UK  amateur  population,  losing  no 
opportunity  to  let  everyone  know. 

The  January  1986  edition  of  Ra- 
dio Communications,  I  he  Soci- 
ety's monthly  journal,  contained  a 
six-page  special  on  50  MHz  to- 
gether with  a  facsimile  of  the  letter 
received  from  Barry  Maxwell, 
head  of  licensing  at  the  UK  regula- 
tory authority,  the  Department  of 
Trade  and  Industry,  Radio  Regu- 
latory Division. 

The  letter  sets  out  the  main  con- 
dittons  of  the  allocation.  (In  typical 
British  bureaucratic  style,  the  let- 
ter emphasis  is  on  all  the  bad 
news,  particularly  the  threat  of 
withdrawal  if  interference  is 
caused  to  authorized  radio  ser- 
vices in  other  countries.)  The  con- 
ditions are: 

•usage  will  be  primary  (Le>t  am- 
ateurs have  first  call  on  the  band) 

•only  Class  A  license  holders 
allowed 

•maximum  power  is  20  dBW 
erp  PEP 

•maximum  transmit  antenna 
height  is  20  meters  above  ground 
level 

•antenna  polarization  is  limited 
to  horizontal 

•operation  is  permitted  only 

Continued  on  page  104 
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TOWER  VALUES 


Rugged  IRVIjON  ABC* towers 
designed  and  fabricated  in 
Canada  to  survive  the  severe 

northern  climate.,  now 
aviiifahie  in  the  USA  at 
REASONABLE  PRICES 
ranging  from  $330  to  $2500 
and  heights  between  32  and 
160  feet; 

EASY  ASSEMBLY:  Ugjinscf^lii 
H-iiKti  triangular  sections  in  a 
modubr  tapenng  design 

MADE  TO  LAST:  Htgh  tctisik 
smrngih  steel  and  qualiiv  zn 

CCUttr  ATM  ;\-.^26 

spetttkant  m  i ,  rajnting  avaibbk . 
Zinc-plated  steel  bolts.  Virtually 
maintenance  free. 

Guyed  aiul  tree-standing  versions 
available;  shipped  raetory  Direct 
and  guaranteed  ONE  Fl'I.L 
YEAR  after  installation, 

W  me  or  call  RJX  SUPPLY  CO. 

for  liitl  tnfbrrmtion  jnd  jmcc 
sheet. 

Rm  Ikuk*  tamm  vmc  TRV 1 ON  MANU- 
FACTURING <  ompan%  in> 

2\  \h*k~Ai\\  Avenue,  LSmirj,  Dritanu 

CANADA  SIR  2CT 

MX  i  tfSiiffluNS   Wmt  **•&&  m  pm*  p  jf-n- 

mpk   i    -#i t*f.-im Mpk 


Bring 

things 

down 

to 

your 

level! 


BJX  SUPPLY  COMPANY  "7 

P.O.  BOX  3R8,  CORFU,  NY  14036 
Td.;  (716)  599-3791    after  6  PM 


With  The  HAZER  Engineered 
for  Rohn  20  &  25 


Never  climb  your  lower  again  with  ltiia  elevator  system 
Antennas  and  rotttor  mount  on  HAZER.  compile  system 
trams  lower  m  vert  ic  to  upngbi  position  Safety  lock  system 
operates  wtiite  rating  or  lowering  Never  cam  faf! 

Complete  kit  include*,  winch  100  ft  of  cable  hard  wfiie  and 
■nainjcliofis 

Haze*  2  -  Heavy  duty  atum.  1 2  sq  «  toad  S  297.00  pod 

Marer  3- Standard  alum  8  sq  tt  load  imOQppd 

Hafflf  *■  -  Heavy  g*i*  steeJ  IB  sq  ft  toad  12  78.00  ppd 

Batt  Thrust  bearing  Te-25  far  any  of  above  £42.50  ppd. 

Martin  arsomfgs  aluminum  toweraspecHicafiy engineered 
for  use  with  |he  HA2EH  T*o  sizes  -  M-1  3  ( 1 3  *»de>  and 
M-1B  (18"  wide)  Also  a  truly  iself-fjupporring  gaiv^nrjed 
Sleet  tower 

Remember:  The  Hazel  brings  things  down  to  your  leveJ. 
ORDER  NOW! 


GLEN  MARTIN  ENGINEERING  INC 
P.O.  BOX  7  253 

Boonville,  Mo.  65233  b 

at6-8«2-2734  +TZ 
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j    SPECIALIZED  COMMUNICATIONS 
!      FOR  TODAYS  RADIO  AMATEUR! 


If  you  are  ACTIVE  in  FSTV 
SSTV.  FAX,  OSCAR, 
RTTY,  EME,  LASERS 

or  COMPUTERS,  you  need 

"THE  SPEC-COM  JOURNAL™" 

Published  10  Times 
Per  Year 
_  By  WBOQCD 

i    CALL  TOLL-FREE  1-800-628-2828  exf.  541 


,and  place  your  subscription  order  today!  Our  Membership  Services 
HOTLINE  is  good  for  all  50  U.S.  States  including  Hawaii  4  Alaska  and  ALL  of 
CANADA!  US,  subscriptions  $20  per  year.  Foreign  slightly  higher 
Back     issues     are    also    available    for    $2.00    each    prepaid 


MoStefCord 


THE  SPEC-COM  JOURNAL 

P.O.  BOX  H, 
LOWDEN,  IOWA  52255 


Cradtt  CmtH  Ordm  (S%  addtd) 
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Iowa  R**id*flia  Add  4%  SUM  Mm  Tii 
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THE  IDEAL 

OMNIDIRECTIONAL 

PACKET  ANTENNA 

Greatest  Simplex  Range  for 
Price 

Maximum  Decoupling  Mini- 
mizes Computer  Hash 
No  Feedline  Radiation  to  Lock 
Up  Computer 


PERFORMANCE 

•  Low  Vertical  Radiation  Angle 

•  No  Feedline  Radiation 

•  Wideband  Matching  Network 

•  Efficient  Design 

•  Omni  directional  Pattern 

DEPENDABILITY 

•  High  Quality  Materials 

•  Weatherproof  Design 

•  Rugged  Construction 

•  Advanced  Engineering 

PRICE  &  CONVENIENCE 

•  Low  Cost 

•  Easily  Installed 

•  Compact  &  Lightweight 

•  UPS  Shippable 

•  Inexpensive  TV  Mast  Support 
(not  Included) 

ISOPOLE™  is  available  for 
144  MHz,  220  MHz,  440  MHz 
Ask  for  our  spec  sheet  and 
radiation  pattern  plots,  or 
visit  your  favorite  AEA 
dealer  for  more  information. 


«es  and  specifications  subject  lo  change  without 

or  obl'tjaticn)  ^^       i 

AEA 

Advanced  Bectnxics  Applications,  Inc. 

P.O.  Box  M1 60 

Lynnwood ,  WA  98035 

(206)  775-7373 

TELEX;  6972496 

AEAINTIUW         ^^*^  ,  ftf.5 

«  muffin* 

Mff- 


WSfc0* 
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MFJ  24  HOUR 
LCD  CLOCKS 

These  MFJ  24  hour  clocki  mate 
your  DXing,  contesting,  logging 
aftd  SKEOing  easier,  more  precise. 

Bud  froth  UTC  and  local  tlma 
it  •  glance  with  the  MFJ-106, 

$19.95,  dual  clock  that  displays 
24  and  12  hour  time  simultaneously. 
Or  choose  the  MFJ-107,  5995 
single  clock  tor  24  hour  UTC  time, 
Both  are  mounted  In  a  brushed  aluminum  frame. 
feature  huge  easy-to-see  5/ft  Inch  LCO  numerals 
and  a  sloped  face  that  manes  reading  across-the- 
shack  easy  afid  pleasant 


MFJ-108 

$1095 


LOCAL 


TC 


MFJ 


>4  HOUR  DUAL  LCD 


19 


MFJ-107 

$1195 


9 


ffff 

MFJ  24HOtfflLCD  CLOCK 


You  can  read  hour,  minute,  second,  month  and 
day  and  operate  them  In  ah  alternating  time-date 
display  mode.  You  can  afso  synchronize  them  to 
WWV  tor  split-second  timing,  Both  are  quartz 
control  lad  for  excellent  accuracy. 


They  are  battery  operated  so  you  don't  haVe  to 
reset  them  alter  a  power  failure,  and  battery 
operation  maRes  them  suitable  for  mobile  and 
portable  use.  Long  life  battery  Included. 

MFJ-1QB  is  4Vw1x2  in,  MFJ-107  Is  2Y*xlx2  In. 


RTTY/ASCII/AMTOR/CW  mfj-i2*> 
COMPUTER  INTERFACE  $179.95 


O 


Everything  you  need  It  Included  tor  lending  and 
receiving  RTTY/ASCll/CW  on  •  Commodore  64 
or  VlC-20  and  your  ham  rig.  You  get  MFJ's  most 
advanced  computer  interface,  software  on  tape 
and  afl  cables.  Just  plug  In  and  operate. 

The  MFJ-1229  In  general  purpose  computer  In- 
terface that  will  never  be  obsolete.  An  internal 
DIP  swttch,  TIL  and  RS-232  pons  lets  you  adapt 
the  MFJ- 1229  to  nearly  any  home  computer  and 
even  operate  AMTOR  with  appropriate  software, 

A  crosshair  "  scope"  LEO  tuning  array  makes 
accurate  tuning  fast,  easy  and  precise. 

You  can  transmit  both  narrow  (170  Hz)  and  wide 
(850  Hz)  shift  while  the  variable  shift  tuning  lets 
you  copy  any  shift  (100-1000  Hz)  and  any  speed 
(5-100  wpm,  0-300  baud  ASCI!). 

Automatic  threshold  correction  and  sharp  multi- 
pole  active  filters  give  good  copy  under  severe 
QRM,  weak  signal  and  selective  fading. 

There's  an  FM  (limiting)  mode  for  easy  trouble 
-free  tuning  that's  best  for  genera)  use  and  an 
AM  (non-limiting)  mode  that  gives  superior  per- 
formance under  weaic  signal  and  heavy  QRM. 

A  handy  Normal/Reverse  switch  eliminates  re- 
tuning  while  checking  for  inverted  RTTY. 

An  extra  sharp  BOO  Hz  CW  filter  really  separates 
the  signals  for  excellent  copy 

WA  x  W/t  x  6  Inches,  Uses  floating  1 S  VDC  or 
110  VAC  with  MFJ-1312H$a95. 

MFJ  PORTABLE  ANTENNA 

MFJ's  Portable  Antenna  lets  you  operate  40, 30, 
20, 1  a,  15, 12, 10  meters  from  apartments,  motels, 
camp  sites,  vacation  spots,  any  electrically  clear 
location  where  space  for  full  size  antenna  is  a 
probfem. 

A  telescoping  whip  (extents  54  in.)  is  mounted 
on  self-standing  51/*  x  B¥t  )|2!A  inch  Phenolic 
case.  Built-in  antenna  lunerfteid  strenght  meter. 
50  feet  coax  Complete  mull-bahd  portaole  an- 
tenna system  that  you  can  ye  nearly  .anywhere, 
300  watts  PEP. 

MFJ-1621 

$79.95 


MFJ  ANTENNA  BRIDGE  mfj-2wb 

Now  you  can  quickly  optimize  your      $79.95 
antenna  for  peak  performance  with 
this  portable,  totally  self -contained 
antenna  bridge  that  you  cah  take  to 
your  antenna  site— no  other  equip- 
ment Is  needed. 

You  can  determine  If  your  antenna  is 
too  long  or  too  short,  measure  Its 
resonant  frequency  and  antenna 
resistance  to  500  ohms.  It's  the 
easiest  and  most  convenient  way  to 
determine  antenna  performance  avail- 
able todaf  to  anyone,  There's  nothing 
else  like  It  and  only  MFJ  ha»  it.  Built-in  resistance 
brltge,  null  meter  and  tunable  oscillator -driver 
fl.l-30  MHz).  Uses 9 V  battery.  4x  2 x 2  inches. 

REMOTE  ACTIVE  ANTENNA 

The  authoritative  "World  Radio  TV  Handbook 
ratal  the  MFJ-1024  as  "a  first-rate  eaSy-to-oper- 
ate  ictlve  antenna  .*.  Quiet,  with  excellent  dy- 
namic range  and  good  gain  ...  Very  low  noise  fac- 
tor.,.  flroaB  frequency  coverage  ...  the  MFJ- 
102$  is  an  excellent  choice  in  an  active  antenna*'. 
54  Inch  remote  active  antenna  mounts  outdoor 
afcafc  from  electrical  noise  for  maximum  signal  and 
minimum  noise  pickup.  Often  outperforms  iong- 
wiri  hundreds  of  feet  long.  Mount  anywhere-atcp 
buildings,  barconles,  apartments,  ships, 
with  any  radio  to  receive  strong  clear  signals 
all  over  the  world,  50  KHz  to  30  MHz.  High 
lie  range  eliminates  intermodulatlon.  Inside 
unit  has  20  dB  attenuator,  gain  control. 
[Switch  2  receivers  and  auxiliary  or  active 
ahtenna.  "On"  LED.  6x2x5  in. 
50  ft.  coax.  12  VDC  or  110  VAC  with 

MFJ-1312,18.95. 
MFJ-1024 

$129.95 
200  WATT  VERSA  TUNER 

MFJ-9018  $59.95 

MFJ's  smallest  ^       tf 

200  watt 

Versa  Tuner 

matches  coax, 

random  wires 

and  balanced 

lines  from  1 .8  thru  30  MHz.  Works  with  all  solid 

state  and  tube  rigs.  Very  popular  for  use  between 

transceiver  and  final  amplifier.  Efficient  air-wound 

inductor  gives  more  watts  out.  4:1  tertun,  5x2x6  in, 


ROLLER  INDUCTOR  TUNER 


**-■-« 


MFJ-989    $329.95 

Meet  the^Vwio  Tbiibi  VIVtbubmpaet  roller 
Inductor  tuner  that  lets  you  run  up  to  3  KW  PEP 
and  match  everthing  from  1.8  to  30  MHz. 

Designed  to  match  the  new  smeller  rigs,  the 
MFJ-989  is  the  best  roller  inductor  tuner  pro- 
duced by  MFJ,  Our  roller  inductor  tuner  features 
a  3-digit  turn  counter  plus  a  spinner  knob  for  pre- 
cise inductance  control  for  maximum  SWR  reduc- 
tion. Just  take  a  look  at  an  these  other  great  tea- 
tures1  Built-in  300  watt,  50  ohm  dummy  load, 
built-in  4:1  balun  and  a  built-in  lighted  meter  that 
reads  SWR  and  forward  and  reflected  power  in  2 
rahges  (200  ahd  2000  watts).  Accuracy +TQ%  full 
scale.  Meter  light  requires  12  VDC.  6  position  an- 
tenna switch.  10%  x  4Va  x  15  Inches, 

MFJ  "DRY"  DUMMY  LOADS 


MFJ-262 

S64.95 


MFJ-260 

$26.95 


MFJ1!  "dry"  dummy  loads  art  air  cooled— no 
messy  oil.  Just  right  for  tests  and  fast  tune  up.  Non- 
inductive  50  ohm  resistor  in  atuminum  housing 
with  $0-239.  Full  load  to  30  seconds,  de-ratlng 
curve  to  5  minutes.  MFJ-260  (300  watt),  SWR  1 .1 :1 
to  30  MHz.  1 .5:1 ,  30-160  MHz,  2Y*x2Vix71n.  MFJ- 
262  (1  KW),  SWR  1.5:1  to  30  MHz,  3x3x13inchBS. 

MFJ  ELECTRONIC 


MFJ-407 

$69.95 


MFJ-407  Deluxe  Electronic  Keyer  sends  Iambic, 
automatic,  semi -at/to  or  manual.  Use  squeeze, 
single  lever  or  straTght  key.  Plus/minus  keying.  6 
to  50  WPM.  Speed,  weight,  tone,  volume  controls. 
On/Off,  Tune,  Semi-aoto  switches.  Speaker.  RF 
proof.  7x2x6  Inches.  Uses  9  V  battery,  6-9  VDC 
or  110  VAC  with  AC  adapter,  MFJ -1305.  $9.95. 


ORDER  ANY  PRODUCT  FROM  MFJ  AND  TRY  IT-NO 
OBLIGATION.  IF  NOT  SATISFIED,  RETURN  WITH- 
IN 30  DAYS  FOR  PROMPT  REFUND  ties*  shipping} 

*  One  year  unconditional  guarantee  *  Made  in  USA 

*  Add  BOO  each  shipping/handling  *  Can  or  write 
for  free  catalog,  over  100  products. 


:i 


MFJ  ENTERPRISES  JNC. 

Box  494.  Mississippi  State,  MS  39762 


TO  ORDER  OR  FOR  YOUR  NEAREST 
DEALER,  CALL  TOLL-FREE 

800-647-1800 

Can  601-323*5669  in  Miss,  and  outside 
continental  USA  Telex  53-4590  MFJ  STKV 


1986 
CALLBOOKS 


The  "Flying  Horse" 
has  a  great  new  look! 

It's  the  biggest  change  in  Call  book  history  * 
Now  there  are  3  new  Call  books  for  1986. 

The  North  American  Call  book  lists  the 
amateurs  in  alt  countries  in  North  America 
plus  those  In  Hawaii  and  the  U.S.  possessions. 

The  international  Caiibook  lists  the  calls, 
names,  and  address  information  for  licensed 
amateurs  in  alt  countries  outside  North 
America.  Coverage  Includes  Europe,  Asia, 
Africa,  South  America,  and  the  Pacific  area 
(exclusive  of  Hawaii  and  the  U.S.  posses- 
sions). 

The  caiibook  Supplement  Is  a  whole  new 
idea  in  Caltbook  updates.  Published  June  1, 
1986,  this  Supplement  will  include  all  the 
activity  for  both  the  North  American  and 
International  Callbooks  for  the  preceding 
6  months. 

Publication  date  for  the  1986  CallbooRs  Is 
December  1,  1985,  See  your  dealer  or  order 
now  directly  from  the  publisher. 


□  North  American  Caiibook 

Inch  shipping  within  USA  $25.00 

Incl,  shipping  to  foreign  countries        27,60 

a  International  Caiibook 
incl.  shipping  within  USA  $24.00 

inct.  shipping  to  foreign  countries        26.60 

a  Caiibook  Supplement,  published  June  1st 
incl.  shipping  within  USA  $13*00 

incl.  shipping  to  foreign  countries        14.00 

SPECIAL  OFFER 

□  Both  N.A*  &  international  Caiibooks 
incl.  shipping  within  USA  $45,00 
incl.  shipping  to  foreign  countries        63.50 

minois  residents  please  add  6V«%  sales  tax. 
AH  payments  must  be  in  U.S*  funds. 


RADIO  AMATEUR  I 

cal  boo 


u 


INC 


Dept.      B 

925  Sherwood  Or,,  Box  247 

Lake  Bluff.  IL  60044,  USA 

Tel:  (312)  234-6600 


...received  my  moneys  worth  with  tust  one 


issue. 


—  J,  Trenbick 


.always  stop  to  read  CTM.  even  though 
most  other  magazines  J  receive  fantf  write  forf 
only  get  cursory  examination ..." 

—Fred  Biechman.  K&UGT 


USA 


SIS  00  tor  1  year 

S2S00 
535  QOOanrJ)    S55  OOlair) 


I 


Mexico,  Canada  S2S.00 

Foreign                           $35 OOUand)  S55  Ogjair) 
(us  lufKis  pnirt 

Permaneni  (US  Subscription!  $10000 

Sample  Copy  $3.50 

CHET  LAMBERT,  W4WDR    * 

1704  Sam  Drive  •  Birmingham    AL  35235 
<2G5l  854-0271 


MqVax 

ON  CALL 


JLY  $59.95 


Complete  with 

Shipping  Handling  USA 

0C-2  ONLY  $79.95 

ON  CALL  is  a  complete  selective  call  sysieni  so  you  don  i  nave 
to  fn on i Ear  ihe  frequency,  or  it  can  be  used  it  ■  decoder  for 
controlling  equipment  at  the  rapealer  site-  and  at  horn* 

Compare  these  features 

•  4  digit  16  lone  sequent  jet  decorder  p^qg  ram  madid,  43,&fiti  dif- 
ferent codes,  DTMF"  Format  wUh  Auto  reset 

*1  AMP  SPST  relay  output,  momentary  or  latched  lor  external 
paging  device,  such  as  Auto  horn,  tape  recorder,  speaker 
Audio  etc. 

•  Flashing  LED  cat!  indicator  (Energies  when  your  cods  has 
been  accessed) 

•  easy  connection  to  any  radio 

•  12-16  volt  DC  opera! ion 

•  Size:  OC-1  -  3.1  x  2.15  x  .5  in. 

QC-2  -  2.3  x  3.75  x  875  m 
•can  be  used  for  clubs  or  emergency  groups  for  help  ulluet Ions 
To 


*Reg   Trade  Mark 
ot  ATT 


**W 


Order    Send  Chec*    or   Money 

Order  To, 


MC/VJSA 

NY5    Residents 
Add  Sales  Tax 


RENT 

DEVELOPMENT 

0RPORATI0N  or  Phone 

315-733-3/19 


£  Carter  fld 
PQ  Box  384 

Westmoreland,  NY 
13490 


MAKE  CIRCUIT  BOARDS 
THE  NEW,  EASY  WAY 


WITH  TEC-200  FILM 

J0ST  3  EASY  STEPS: 

•  Copy  circuit  pattern  on  TEC-200  film 

using  any  plain  paper  copier 

•  Iron  film  on  to  copper  clad  board 

•  Peel  off  film  and  etch 

convenient  81*  x  II  siie 

With  Complete  Instructions 

SATISFACTION  GUARANTEED 

5  Sheets  for  $395  10  Sheets  only  S3. 95 

add  $1.00  postage       HY  Res.  add  Sties  t*x 

The  MEADOWLAKE  Corp. 

Dept.  K,  P.O.  Box  497 
Northport,  New  York    1 1 768         ^5S 


AEAEAEAEAEAEAEAEAE 
AEAEAEAEAEAEAfA^vvC 


Suggested 
Amateur  Net  Price 


Y  irtually  all  existing  Packet  Terminal 
Node  Controllers  (TNCsi  ii.se  pha^e- 
1<  *cked4onp  detection  or  a  "World  Chip 
decoder  intended  for  telephone  quality 
circuit  v  These  schemes  work  well 
for  VHF  FM  radio  operation*  hut  leave 
a  lot  of  room  for  improvement  in  HX 
radio  environments. 

The  new  AEA  Mode!  PM-!  Packet 
Modem  is  designed  to  interface  between 
\our  existing  TNC  and  votir  radio. 
No  internal  modifications  to  your 
TNC  or  radio  are  necessary.  The  PM-1 
contains  independent  dual  channel  fil- 
tering with  A.M.  detection  fir  maximum 
sensitivity  and  selectivity  under  poor 
H.F.  conditions.  The  PM-I  \s  optimized 
lor  300  baud  operation.  A  shift  frequenev 
or  20(1  Hz  or  60(1  Hz  may  be  selected 
from  the  front  panel. 

A  front  panel  bar  graph  timing  indicator 
is  provided  to  assist  the  user  In  precise 
H.F  tuning  of  an  incoming  packet 
radio  .signal.  There  is  also  a  front  panel 
squelch  control  (variable  DCDl  provided 
tor  sensitivity  adjustment  under  various 
noise  conditions.  Just  to  make  your 
TNC  as  flexible  and  useful  as  possible, 
we  have  included  two  output  radio 
cables.  Now  you  can  switch  between 
VHF  and  HF  packet  operation  by  simply 
pushing  this  PM-1  front  panel  switch. 

Enjoy  Packet  Radio  to  its  fullest  with 
the  new  AEA  model  PM-1  Packet 
Modem.  Work  DX  on  the  low  bands 
and  monitor  packet  mail  boxes  from 
the  other  side  of  the  country.  See  the 
PM-1  at  vour  favorite  dealer  novi. 

Prices  ;md  Specifications  Subject  tt>  Change 
Without  Notice  »<r  Obligation. 

ADVANCED  ELECTRONICS  APPLICATIONS.  INC. 

P.O.  Box  C-2160.  Lynnwood.  WA  98036-0918 

TELEX:  6972496  AEA  INTL  UW 
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-When  You  Buy,  Say  73" 
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INTERNATIONAL 


from  page  100 

from  the  amateur's  fixed  (home) 
station 

•no  repealers  permitted. 

The  existing  special  permits  for 
restricted  use  of  50  MHz  by  a 
small  number  of  amateurs  are 
withdrawn.  There  are  no  limita- 
tions on  the  mode  of  operation  to 
be  allowed  on  50  MHz,  so  we  can 
expect  to  see  SSTVP  RTTY,  fax, 
and  data  as  well  as  the  more  tradi- 
tional modes.  With  the  full 
availability  of  50  MHz  from  1st 
February  1986,  it  is  likely  that  a 
number  of  73  readers  will  have 
added  UK  contacts  to  their  band 
totals  by  the  time  this  is  read. 

The  most  significant  restric- 
tions seem  to  be  the  combination 
of  antenna  height  and  polariza- 
tion, fixed  station  operation,  and 
limited  power.  The  regulatory  offi- 
cials are  very  concerned  at  the  po- 
tential for  interference  with  Band  1 
television  stations  in  nearby  coun- 
tries. Belgium  and  Norway  partic- 
ularly are  at  risk  from  stations  in 
the  south  of  England  and  north- 
east Scotland,  respectively. 

Clearly  the  needs  of  other  spec- 
trum users  must  be  properly  con- 
sidered, but  I  am  not  sure  what 
answer  one  would  give  an  An- 
twerp TV  viewer  plagued  with  in- 
terference in  the  middle  of  a 
lift.  .  . 

Just  to  remind  those  looking  for 
UK  contacts  on  50  MHz,  there  are 
three  6-meter  beacons  in  the  UK: 
GB3RMK  on  50.006T  GB3SIX  on 
50.020,  and  GB3NHQ  on  50.050. 
GB3SIX  has  the  most  power  at 
TOO  Watts  erp,  and  is  the  only  bea- 
con to  beam  west  towards  the  new 
countries. 

You  will  recall  that  a  full  (Class 
A)  license  in  the  UK  requires  the 
applicant  to  pass  a  Morse  test  (1 2 
wpm  send  and  receive)  in  addition 
to  the  written  examination.  To 
date,  Morse  tests  have  been  con- 
ducted by  the  Maritime  Branch  of 
British  Telecom  on  behalf  of  the 
Department  of  Trade  and  Indus- 
try. Taking  a  test  has  been  possi- 
ble at  more  or  less  any  time  (by 
appointment)  but  has  necessitat- 
ed a  visit  to  the  Maritime  Branch's 
nearest  shore  station— often  a 
considerable  journey- 

From  April  1,  1986  tests  will  be 
available  at  over  70  testing  cen- 
ters throughout  the  UK,  with  every 
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county  having  at  least  one  loca- 
tion. Tests  will  be  held  every  two 
months  in  each  center  and  at  £7, 
will  be  less  than  half  the  present 
fee.  Once  again  the  improve- 
ments are  due  to  the  RSGB  who 
have  successfully  competed  with 
the  City  &  Guilds  and  British  Tele- 
com for  the  "contract"  to  operate 
the  service  on  behalf  of  the  De- 
partment. 

The  RSGB^recorded  *' newslet- 
ter'1 is  updated  frequently  and 
provides  up-to-the-minute  infor- 
mation on  happenings  in  the  ama- 
teur scene  in  the  UK.  The  number 
is  707  52242  {from  the  US,  pre- 
cede this  with  01 1 44). 


MEXICO 

Mark  ToutjianXElMKT 
Apartado  Postal  42-048 
06470-Mexico  D.R 

TRAVELING  TO  MEXICO? 

Traveling  to  Mexico?  You  say 
you  would  like  to  get  a  temporary 
ham  license  so  you  can  operate 
during  your  stay  here?  Then  I  am 
pleased  to  provide  the  following 
new  information. 

Since  there  is  no  reciprocal 
agreement  between  Mexico  and 
the  United  States  and  some  other 
countries,  obtaining  a  permanent 
license  may  not  be  possible— un- 
less you  want  to  take  the  tests  in- 
volved (in  Spanish).  However,  if 


you  plan  to  visit  Mexico  on  a  tem- 
porary basis,  how  about  a  tempo- 
rary license  (mobile  and/or  base 
station)? 

If  this  is  what  you  want,  here  are 
the  rules: 

1 .  You  must  already  be  a  legal 
ham  operator  in  the  country  where 
you  reside. 

2.  Present  a  photocopy  of  your 
valid  license. 

3.  Obtain  a  letter  of  recommen- 
dation from  a  Mexican  ham.  You 
probably  already  have  made 
friends  with  Mexican  hams  over 
the  air  waves.  {Note:  I  cannot  give 
out  recommendations  because  I 
am  not  Mexican— although  you 
would  never  tell  by  my  accent— 
ha!) 

4.  Present  a  photocopy  of  your 
tourist  card. 

5.  Indicate  in  writing  an  address 
In  Mexico  where  any  correspon- 
dence from  the  Mexican  Commu- 
nications Bureau  can  be  sent  to 
you  while  you  are  in  Mexico. 

6.  Indicate  in  writing  where  your 
base  station  will  be  located- 

7.  If  you  plan  to  operate  mobile, 
indicate  in  writing  your  probable 
itinerary— locations  and  dates— 
during  your  stay, 

8.  Be  sure  to  keep  an  accurate 
log  of  all  your  contacts  made  from 
within  the  country,  and  send  a 
copy  of  this  to  the  Mexican  Com- 
munications Bureau  as  soon  as 
you  leave  the  country. 

All  of  your  correspondence  can 
be  directed  to: 

Direccidn  General  de  Conce- 
siones  y  Permisos  de  Telecom  u- 
nicaiones 

Direction  de  Control  de  Opera* 
cidn  de  Sistemas  Radio  EI6ctricas 

Apartado  Postal  55-258 

Col.  Iztapalapa 

09820-MexfcoTD.F. 

Telephone  in  Mexico  City;  692- 


0412.  Ask  for  Raymundo  Mendez 
or  Jesus  Alberto  Felix.  (A  little 
Spanish  wMI  help.)  They  will  be 
pieased  to  help  you. 

If  you  plan  to  stay  in  the  border 
area  around  Tijuana,  you  can  di- 
rect your  correspondence  to: 

Delegation  Regional  de  Conce- 
siones  y  Permisos  de  Telecomu- 
nicaciones 

Lie.  Hector  Bravos  Velarde 
Blvd.  Adolfo  Lopez  Mateos  1431 
Col.  Centro 
Mexical* 
B.C.N.  Mexico 

The  telephone  in  Tij  uana  is  671  - 
208.  Ask  for  Hector  Bravos  Ve- 
larde. 

You  can  ask  for  a  license  of  the 
same  amount  of  time  authorized 
on  your  tourist  card,  (This  can  be 
anywhere  from  30  days  to  six 
months.)  Some  who  enter  Mexico 
other  than  as  tourists  can  ask  for 
up  to  a  full  year. 

It  would  be  good  to  plan  to  get 
your  tourist  card  (or  visa)  well  in 
advance  so  that  you  can  include  a 
photocopy  of  it  in  your  letter  with 
the  other  requirements.  Of 
course,  this  would  be  advisable 
for  all  of  the  above  points. 

Hope  this  helps  answer  the 
many  inquiries  I  have  received  by 
mail.  I  had  written  to  some  of  you, 
mentioning  that  you  would  have  to 
apply  for  a  permanent  license  and 
take  the  usual  tests.  However,  the 
above  is  new  information  that  will 
hopefully  be  useful  for  your  next 
trip  to  Mexico!  So,  enjoy  your  va- 
cation and  "hasta  pronto," 


Guam:  Our  man  in  Guam:  AH2BE  (ex  KB6DAW/KH2/KH9). 


MOZAMBIQUE 

Charles  E.  Martin  AB4Y 
American  Embassy 
Department  of  State 
Washington  DC  20520 

The  views  and  opinions  pre- 
sented are  my  own  and  not  neces- 
sarily those  of  the  State  Depart- 
ment or  the  US  Government . 

This  is  my  final  column  from 
Mozambique.  Sadly,  I  have  not 
been  able  to  secure  operating  per- 
mission. Amateur  radio  remains 
"suspended"  in  the  People's  Re- 
public of  Mozambiquel  and  un- 
less conditions  change  radically 
the  suspension  is  not  likely  to  be 
lifted  soon. 

The  medium-  to  long-term  out- 
look is,  however,  promising.  Rui 
Fernandes,  the  director  of  CTT 
(the  parastatat  that  administers 
telecommunications  in  the  Re- 


CONNECTORS 

ALL  ARE  1.56   SPACING, 

1    miututtr  1 1  j  j  n*r  rt  f/rrr*»  i  »i — 

22/44  EO"G£  CONNECTOR 

PC  5ty*e  f2  00  HCh 

10  tor  $1$  00 

32/44  EDGE  CONNECTOR 
utter  bQ  Sty*        12  SO    tec* 
24  5*  EEK>E  COMWfCTOR 
PC  Sty*  S2  50  each 

10  lor  $22  00 
Mm  EDGE  CONNECTOR 
PC  ttyto  UHiKK 

O  86  EOGE  CONNECTOR 
PQ  5tj*  J4  50*ach 


CAT*  AVMOO 


SOUND 
AND  VIDEO  MODULATOR 
FOR  T.I.  COMPUTER 


T.I  »UUM3£l?  De*jgnedtorosewitriT>  car> 
Outers  Can  be  used  win  video  sarces  Bum-w 
a/aswitc*  Owme)  3  or  4  selection  swtch 
Operate  on  12«fc  Hr^  updfegrwiocAaJed- 
WEnESlO.00     REDUCED  TO  SS  00  EACH 


TRANSISTORS 


2NTQE 

2N2222* 

PK2222A 

2N2904 

2N2S04 

2N2405 

MJ235f 

2N3055 

PMD10MC 

TIP  121 

tip  125 


4  tot  Si 

3  far  Si 

4  (of  SI 
SlOfSl 

3  (or  Si 

3roF*i 

SI 


00 
00 
00 
00 

00 
00 
50 

si  oe 

$100 
754 


SPEC/41S 

1  AMP  50  VOLT  DIODES 

100  for  $4  SO 
1000  for  *3Q  00 

SOLDER  TWL  l.C 

SOCKETS 

24P1H  10  lor  %2  SO 

100  for  $22  00 

1000  (of  $200.00 


SLIM  LINE 
COOUNG  FAN 


2K 10  TURN 

MULTI-TURN  POT 

,        SPECTROL 

>-— '    #M00  534-rifiT 

$5. 00  EACH 


SOLID  STATE 
^BUZZER 


Sta*-#SMB-0*L 

fivdc 

TTL  compaittito 

Si  00  HEfl 

10  for  S  9  00 


Em$#»xuit?tow 
n0>*etan  MlMirti 
3H  w»usr»  ■  1  oeeo 

2lctm  23  OB  I700rpiti 

SPECIAL  PRICE         tl2MMCh       112  50  each  10  for  $11000 


12  Vdc  or  24Vdc  POWER  SUPPLY 


OtURON  MODEL  QDimb-l  7 

Qui  <  plus  and  minus  tZVgc;  open 

frame  power  luppty  Can  be  used  a* 

24  Vdc  <§  1  5*mo  INPUT  ertber 

U5Vkot290V«i 

Fui  If  reflated  compuTer  pade  supply 

7-p4**i2^ 


MICRO-CASSETTE   MECHANISM 

MicTO-cassene  iape  transport  for 
standard  MG60  or  MC*5 
micro-cassettes.  3  Voc  operation 
Contains  <jnve  motor  bert,  bead. 
caostan,  pinch  wtusel  ar.d  slier 
ConipooejTts  3  1  2"  X  2  1/4"  X  53* 
CAT*  MCMET  S3.00  each    10  lor  $2750 


SPECIAL  PRtCE* 

rflA/vs/sroff 

PNJ5MT0  92NPN 

100  f  w  $8  00 

1000  for  $60  00 

LARGE  QUANTITIES 

AVAILABLE 


COMPUTER 

GRADE 
CAPACITORS 


Vdc 


$200 


TRANSFORMERS 

120  vol! 
primaries 

$.6  vfllla  <<    7JD  ma  $3  00 

6  *nhi  ■"  15C  mi  II  25 

6.3  von  ift  000  mi  IS. 0D 

IJI  V.CT,  Vi  200mi.  12  00 

12  V.C.I   to  400  mi,  11.00 

12  V.CT,    ..    I»mp  W-00 

13  V.CT.  mt  2  »mp  $4.60 
12  VCX  0  4  amp  17,00 
IB  «ltt  ft  650  ma.  S3S0 
34  VCT.  vr  200  mi  12.50 
24  VCT.  v,  1  amp  14.15 
24  VCT  ft  3  amp  16  73 
24  VCT  .  J*mp  S150 
24  VCT  ft  4  amp  Sii  M 
36  V.CT    ft   >35  ma  $1.H 

WALL 
TRANSFORMERS 


alpiugfl.rnclly 
ouriei 


4  VDC  @  70  ma 

t  vac  e so°  m« 

BVDC@7$0ma 
9  VDC  f£  500  ma 
12  S  VAC  £  265  ma 
li  vac       re  va,  *r*o 
a 5  vac      » 2i  va 
24  VAC  6  250  ma 
MULT!  VOLTAGE  6  500 
3,4 ^i.e. 7v, .ton 2  VDC 


48  KEY  ASSEMBLY 
FOR  COMPUTER  OR 
HOBBYIST 


NEWT  I.  KEYBOARDS.  Originally 
used  on  computers,  these  key- 
boards contain  48  S.P.S  T.  mech- 
anical swiiches.  TerminateE  to 
15  pin  connector.  Frame  <T  *  9" 
C4TjrKP-40    S6.50  each 
2  for  Si  1.00 


2.000   mid.   200 

6.400   mfd.   60   Vdc 

ar»3  3.4"  high        S2  50 

9J0Q  mfd.    50   VdC 

1  38"  *  4  1  nm  high        $3  00 

3K0O0  mid.   15  Vdc 

1  Spf"  <  4r  rw^i 

5Q.OQ0    mfd. 

r*  53/4"  high 

66.0QD   mfd 

3n>(3  3.-'i1ig^ 

60.000   mfd. 

3"  *  5'  high 

66,000   mfd. 

3 H  s  3  3/4"  higri 

06,000   mfd. 

3T  jc  5  1  ■4"  high 
5,500   rufd-  30 
t  3.8"  t  3  1  /2"  higti        SI. 00 
5.900   mid,  30  Vdc 

1  3 .6"  k  2  V4"high        $1.00 
9,300   mid-  50  Vdc 
r*4  1/2"high  $1  DO 
18,000   mfd.    10   VdC 
t  3/8"  t  2  5/fl"  hjgh       $1.00 
48,000   mfd.    10   Vdc 
Z  1/2"  x  3  v4"  high       $i  DO 
100,000   mfd.    10   Vdc 
2 1/2*  x  6"  high  $1  do 
185.000   mfd.    6   Vdc 

2  1/2"  x  4  1/2"  high       $t  .00 


40 


15 


4D 


15 


3D 


$250 
Vdc 
$450 

$300 
Vdc 

$3  SO 
VdC 

S3  DO 

Vdc 

$3.50 


VdC 


v; 

i 

iv. 

.- 


Tl  SWITCHING  POWER  SUPPLY 

6&4 


Compaci.  w#ll-r»gu«iT«l  swdcrung  power  supply 

Oes«gred  Up  pow«f  "fcjwK  Insjrumenta  computer 


•quipmeni 

INPUT      T4  -  25  vac  @  1  amp 

OUTPUT  \2  vdc  <§>  350  ma 
*  SwJcfii  1  2  amp 
-  5  vdc  @  200  ma 

Si2E  4i«  i4vt  tt%  rugh 


RELAYS 

10  AMP  SOLID  STATE 


220  Vac 

COOLING  FAN 

MX  77  A3 

IMHiA 

220  Vac 

4  i  3'  «uart 

ffliW  tram*  Ian 

CAT*  CF-250    $638  -m 
10  Mv  ¥60  00^  100  lor  $500  00 
QUANTITIES       AVAILABLE 


UNE  CORDS 


3  fa*  SI  00 

2fMsi.oa 

St  2S*acn 


CONTROt  3    32i«dc 
lOW   140 -ac  50  amp 


*9.50  EACH 


4W- 
10F0R  *90,00 


FBfl 


S5  00e*ch 


13.8  VDC  REGULATED  POWER  SUPPLY 


'S/MfWiffiA 


MINI-BOX 

Pomona  #2 1 04 
S 100  EACH 


M«ary  <dor*  w*c» 

pherxihcpn3(*CTt»x-*f'tftCO*«T.BnC 


Thes*  an  totid  itate.  luBy  regulated  13  B  *de 
power  iupptofrs  Boift  feature  100*.  so*»o  slate 
comlrucDon  ^Lrse  protecDort  and  LED  power 
""Ki<cato*  U  L  irs  led 


2  amp  conira.nL  4)  amp  surge 
1  amp  cc-nitani.  5  amp  s.urg« 


Sll.ODaach 
S  25.00  each 


FUSES  C 


■VP 


JAGfAGCI  SIZE 
5   4 
GMA5I2E 

5  of  any  ONE  ampetafe  75c 


D.C.  CONVERTER 
IJIJ_  J 

D«iQr#dtoprtM^e*«a#dy  ±5 
vdc  A  240  ma  'ro^t  battery 
luppTy  ol  3  5  to  6  2S  vfjitS 
21j..    il 


TWJST-LOCK 
CONNECTOR 


Sameas  Swichcrafr  #i£CL5M 
5conductDrin-inep)ugardchassfs 


ULTRA-MINIATURE 

5  VDC  RELAY 

|itSU* 

fR21tNEDOO5M20 
Highsensihviip 
CO>L    T20ot*mi 
CONTACTS    1  amp 

fytounts  m  14  pin  DIP  tod* at 
S1-25»ach  10  lot  $10  00 

MINIATURE 

6  VDC  RELAY 

Aromal  *flSD-6v 
Super  Sniflii 

S  PD.T.  relay 
GOIct  c  til  bait 
con;ec(a  rated 

1  amp  @  30  vdc  Highly  »nwliva. 
TTL  dlrepi  drwa  possrbfe  120  oiim 

CCiil 

Opnrale  from  4,3-6  vdc 
COIL   120  ohms         $1.50  aach 
1J/.»»l*/aa  *'/>*     10  for  $13 JO 

13  VDC  RELAY 

CONTACTS:  S-PNC 
10  amp  #120  vac 
Energize  con  t& 
open  can  tad 
COM-    13  vdc  6  50  Ohms 

SPECIAL  PRICE  $1.00  *iCfl 

4PDT  RELAY 

14  pm  HH  st^e 

3  amp  contact* 

USED  Out  fully 

tested         «17Q««ch 

5pcci  Iv  coil  voltage  desuwl 

Either  24  vdc  or  120  vac 

LARGE  QUANTITIES  AVAILABLE 

SOCKETSFOPKHflELAV 
2SC«Kh 

RECHARGEABLE 
NI-CAD  BATTERIES 


SPEAKER 

Bohm 

avvadajnoa, 
fui  range 
apteicer 
So^maonet 
4  diagonal 
'mounting  centers 

S2.  SO  each  10  for  $20,00 

SPRING  LEVER 
TERMINALS 

TWo  color 
coded 

tat mmals  on  a 
sturdy  2^"  * 
3**  oaheute 

gate 
feat  lor  speaker  enclosures  or 
poiwer  supplies 
7Sff  EACH      10  for  56,00 


TWO  WIRE 

6  ie/2SPT-1«aj 

6  la^SPT-Zflai 
6  16/2  SJT  round 

THREE  WIRE 

6"i8£flai  $150  each 

S  i5/3nrjtfid         S2  OOtach 

7  CONDUCTOR 
RIBBON  CABLE 


Spectra-strip  re-rj  marker  sir.p 
28  as  strar.o&d  aUn 

$5.00  per  IOC   roll 


XENON  FLASH  TUBE 


3.'4"  long  X  VST  dia.  Flash 
ibbe  designed  for  use  (h 
compact  camera  Hash  uniis 
Idesl  tor  exper'TTienTOfs 
CAT#FLT*1    2  tor  $1.00 


MINIATURE  TOGGLE  SWITCHES 

ALL  ARE  HATED  5  AMPS  @  125  VAC 


S.RD.T 

(on -on) 

PC  aty^e 
non-threaded 
bushing 
75c  each 
10  for  $7,00 

S.RDT. 
(ort-off-on) 

PC  siyle 
non^hreided 
bushing 
75  teach 
10  lor  $7.00 


S.RD.T. 

(on-on) 

Solder  lug 
iBrrrvnals 
$1.00  each 
10  tor  59.00 
iOQfar$80  .ot 

S.RDT. 

(on-on) 

PC  lugs 
threaded 
ci..-.rnfi!j 
$1,00  each 
10  for  $9.00 
100  ror  $8000 


S,RD.T 
(on-off-on) 

Solder  lug 
term  in  ale 
$1,00  each 
10  lor  $9.00 
10Q  far  $80.00 

D.RD.T 
fon-on> 

Solder  tug 

terminals. 
S2  00  each 
to  lor  $19  00    b 
100  for  $160.00 


STANDARD  JUMBO 
DIFFUSED   T   1-3/4 


AM  SI2E  1  25V  WO-tah  |i  85 
AA  SIIE  1.25V  50OmAM  I1.A5 
AA  w-m  sotte*  tab  12  00 

C  SIZE  ?V  1200mAH  S3.50 
D  SIZE      I  2V  1200mAH    S3. 50 

UNIVERSAL  CHARGER 


RED 


GREEN 


VELLOW 


10  for  $1.50 
100  lor  $13.00 

10  tar  |2. GO 

laoior  siroo 

TO  tor  S2  00 
l00'orS17  00 


FLASHER  LED 
5  voh  operation 
red|umboT  i*» 

«»    $100  eacn 
NEW    GREEN    FLASHER 


Will  charge  4  AA  C.  0  or 
ni  cads  ot  one  9  wo*!  rtK*fJ  *! 
one  Itrne 
SII  00  per  charger 


Bi-POLAR 
LED  HOLDERS 


2  lor  $120 


lorjumtnLEC 
tftfartsa 


e 


O.RST.  LIGHTED 
ROCKER  SWIT 

1 1 S  vac  lighted  rocker 

5nap  rriourTts  if* 

\  x!**  note 
Orange  lens  tfi  arrtp 
cornaei 
SI  50 

MINI-PUSH  BUTTON 

S  PS  T  mornentary 
nrjfiTiaftyopen 
^    005/img 
Red  button. 
35c  each 
10  tor  $3.00 


100  for $5  00 

CLEAR  CLIPUTE 
_ED  HOLDER 

MatLeLEDaianqr 
ndcairy  Oaar 
4  for  $100 


SNAP  ACTION 
SWITCH 


Cherry  elect 

0  1* 


*E-21   NO  OrHC 


S^ancr 


4SCE*CH     10  FOR  $4  20 

ROTARY  ACTION 
MICRO 


LOS  ANG€LES.  CA  STORt 

905  5   Vermont  Ave. 
213  3  BO- 8000 

MM  NUY5,  CA  STORE 
6229  SeptilvedA  B3v<* 
818  9S7-1806 


IjlAiL  ORDERS  TO 

PO    BOX  20406 

Los  Anoeie*   CA  9000€ 

TWX  ^  S101D1OI63  AtL  ELECTRONIC 
f  ASVLINK  MBX  -  62887748 


M  ii  m  i  h  i  J  J 


TOLL  FREE  ORDERS  OWLY  OUANTiTiES  LlMtTlO 

1  800  826  5432  MINIMUM  ORDER  $10.00 

(ORPER  ONLV]  USA  $3  00  SHtPPiNG 
(IN  CALIFORNIA  V800-25I-M66)  FOREIGN  ORDERS: 
ALASKA,  HAWAII  INCLUDING  SUFFICIENT 

OR  I NFORM  AT  ION  SHIP  Pi  N  G 

(313)360-8000  NOCOJJ!  CALIF RIS  ADDON 


04ARON  -C  5^1 
~  zc*  :t  id  amwcni 
used  m  com  ofserated 
mectianfszns  and  k>*  torqite 

^peFar^?^^ 

RATED  5aHtpt@l?5Va< 
SI.25e«n  10  for  SU  00 

LARGE  GUAJCriT J£S  HWlLAt 


"W^?e/T  You  Buyf  Say  73" 
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public)  is  now  receiving  GST  and 
73  every  month.  The  many  posi- 
tive aspects  of  amateur  radio  are 
now  regularly  seen  by  an  individu- 
al who  may  be  important  in  return- 
ing amateur  radio  to  this  country. 

Mozambique  is  a  member  of 
SATA  (Southern  African  Telecom- 
munications Administration).  SA- 
TA is  a  suborganization  of  the 
Southern  Africa  Development  Co- 
ordination Conference.  The  long- 
term  goal  of  SATA  is  to  expand 
and  link  the  telecommunications 
structure  of  the  various  member 
states.  A  number  of  telecommuni- 
cations projects  are  underway  in 
Mozambique,  including  expan- 
sions of  both  in-country  telephone 
and  telex  services  and  a  new 
satellite  communications  terminal 
in  the  port  city  of  Betra. 

By  way  of  statistics,  Mozam- 
bique, a  country  of  some  14  mil- 
lion people,  has  about  52,000  tele™ 
phones— or  one  per  every  270 
people.  Most  of  these  telephones 
are  in  Maputo.  (By  comparison, 
there  are  more  telephones  in 


Tokyo  than  in  all  of  Africa.)  SATA 
has  a  formidable  task  ahead  of  it. 
Most  of  the  technicians  involved 
in  the  upgrade  projects  are  for- 
eigners and  are  paid  in  foreign 
currency,  which  usually  is  in  short 
supply  in  Africa. 

All  SATA  member  states  except 
Mozambique  permit  amateur  ra- 
dio in  their  respective  countries. 
Perhaps  Mozambique  will  re-au- 
thorize amateur  radio  as  a  step 
toward  rehabilitating  the  telecom- 
munications infrastructure  and 
providing  a  source  of  trained  tech- 
nicians in  the  future. 

I  have  been  posted  to  the  Amer- 
ican Embassy  in  Paris,  France,  If 
you  are  ever  in  the  neighborhood, 
just  drop  by.  I  will,  fortunately,  be 
licensed  in  France,  and  I  plan  to 
do  a  great  deal  of  operating.  After 
two  long  years  without  amateur 
radio  privileges,  it  will  be  great  to 
get  back  on  the  air.  Perhaps  a  DX- 
pedition  to  C31  or  3A  can  be  ar- 
ranged. 

I  am  grateful  to  Perry  KW10 
and  the  staff  at  73  magazine  for 


The  "grumpy  old  bloke  from  Down  Under, "  VK3YJ. 


the  opportunity  to  write  this 
column.  I  am  sad  only  about  the 
fact  that  I  could  not  report  any  re- 
turn of  amateur  radio  to  Mozam- 
bique, 
73  and  God  bless. 


POLAND 

Jerzy  Szymczak 
78-200  Biaiogard 
Buczka  2/3 
Poland 

POLISH  USW  CLUB 

On  June  8th  and  9th,  1985,  the 
XXIV  Conference  of  the  Polish 
USW  Club  took  place  in  By- 
dgoszcz. The  Polish  USW  move- 
ment was  represented  by  90  par- 
ticipants, among  them  50  full 
members  of  the  club.  The  Confer- 
ence elected  a  new  board,  with 
SP9EHS  as  the  president, 
SP2DDV  as  secretary,  SP9GMT 
as  technical  manager,  SP6GWN 
the  treasurer  and  SP6AZT  the 
member  at  large. 

During  an  hour-long  discus- 
sion, 19  motions  had  been 
brought  forward  but  only  16  of 
them  were  adopted.  Regarding  a 
contest  organized  by  Eastern 
Bloc  countries,  under  the  name 
"Victory  41  /'  the  Conference 
adopted  a  resolution  in  favor  of 
filling  "silent  squares  QTH" 
which  may  appear  during  the 
contest. 


For  many  years  the  USW  Club 
has  applied  for  the  right  to  elect  a 
USW  manager  at  headquarters  of 
PRAA.  In  a  vote  adopted  by  the 
Conference,  the  USW  Club  said  it 
should  be  able  to  name  know-how 
USW  and  microwave  managers 
at  the  PRAA  headquarters,  The 
USW  Club  should  promote  the 
candidates  to  the  National  Con- 
gress of  PRAA  with  suitable  justi- 
fications. 

Other  very  important  matters, 
relative  to  licenses  for iN  portable" 
and  "mobile"  modes  of  work,  and 
use  of  home  and  summer  QTHs 
on  the  basis  of  permanent  permis- 
sion, were  adopted  by  a  solid  vote. 
These  new  possibilities  would 
contribute  to  the  growth  of  the  SW 
movement  in  Poland. 

A  subsequent  vote  insists  ama- 
teurs should  be  granted  mi- 
crowave bands,  using  modern 
kinds  of  modulations,  and  trans- 
mitting computer  data.  The  XXIV 
Conference  of  the  USW  Club  firm- 
ly asked  for  a  mail-order  technical 
information  center  at  PRAA  head- 
quarters, conforming  to  a  resolu- 
tion of  the  general  assembly  of 
PRAA  in  Chorztfw, 

A  few  technical  lectures  were 
given  at  the  Conference.  A  lot  of 
interest  arose  about  antenna 
problems,  especially  after  a 
SP6LB  lecture  on  antennas  with 
vertical  polarization.  The  presi- 
dent of  PRAA,  SP5JR,  presented 
his  research  on  the  subject  of 
shortwave  and  microwave  propa- 
gation and  the  ground  effect  of 
their  propagation. 


Australia:  Preparing  the  ground  for  the  "new"  radio  room.  The  old  one 
(a  caboose)  is  in  the  background.  (See  April,  1986  column.) 


Jack  VK5EJ,  the  ex-,  and  Carol  VK5PWA,  the  current  president  of 
LEPARC. 
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here  is  the  next  generation  Repeater 


MAR  K  4CR 


The  only  repeaters  and  controllers 
with  REAL  SPEECH! 


No  other  repeaters  or  controllers  match 
Mark  4  in  capability  and  features,  That's 
why  Mark  4  is  the  performance  leader  at 
amateur  and  commercial  repeater  sites 
around  the  world.  Only  Mark  4  gives  you 
Message  Master™  real  speech  •  voice 
readout  of  received  signal  strength , 
deviation,  and  frequency  error  •  4- 
channel  receiver  voting  •  clock  time 
announcements  and  function  control  •  7- 
helical  filter  receiver  •  extensive  phone 
patch  functions.  Unlike  others,  Mark  4 
even  includes  power  supply  and  a 
handsome  cabinet. 

Call  or  write  for  specifications  on  the 
repeater,  controller,  and  receiver  winners- 


Create  messages  just  by  talking.  Speak  any  phrases  or 
words  in  any  languages  or  dialect  and  your  own  voice 
is  stored  instantly  in  solid-state  memory.  Perfect  for 
emergency  warnings,  club  news  bulletins,  and  DX 
alerts.  Create  unique  ID  and  tail  messages,  and  the 
ultimate  in  a  real  speech  user  mailbox  —  only  with  a 
Mark  4. 


MICRO  CONTROL  SPECIALTIES 


Division  of  Kendecom  Inc. 
23  Elm  Park,  Groveland,  MA  01834   (617)  372-3442 


TH-21AT\31AT,41AT 


a  Fostctoxrger 


SALE! 


Save  $15,00.  when  oroeriag 
charger  with  at^^siofiea  kit. 


Now  $49.95 


♦Charges  in  15  minutes 

*  Automatic  VnJta^e  cut-off 

*  Battery  doesn't  heat- up 


:  l    u:^    <n  Id  &%  Safes 


«i£v~i4vdc  input 

•No  nu?moFiv 

*  Proven  in  daily  use 


Optional  AC  adapter  witn  DC  and  mobile  cords 
avaiIafcifc£iiM>r*  $9,95 


ge- 


4  6 


.-iiund  '.talk  wirl, 
Dr     S  .  WMt>m 


RO.  Box  4175,  Vero  Beach.  FL  32984     (305)  476-8580 


When  You  Buy,  Say  73" 


# 


OSCILLOSCOPE 


$1 29.95 

Turn  Your  Computer  Into  A  tG64  Version) 

DIGITAL  - 

STORAGE  #  ^ 

OSCILLOSCOPE  ^*n' 

And  More  With  The  interface  unit 

MB230  WORKSHOP 


VOLTMETER 


The  MB230  is  designed  for  use  with  your  home  or  personal  computer  It 
is  a  complete  Electronic  Instrument  and  Electro-Mechanical  Workshop 
which  contains  Interface  Unit,  DC  Motors,  Gears,  Sensors, 
Con  si  ruction  Components,  Disk  Based  Software  and  mat  ructions  for  50 
sample  projects- 
Included  are; 

*    Digital  Storage  Oscilloscope 
■    Digital  Voltmeter 

Digital  Speech  &  Sound  (Record/Playback) 
A/Q-D/A  Conversion 
D.C.  Motor  Control  (Var.  Speed) 
Infrared  Control 
Motors,  Gears,  Generators 
Motorized  Mechanical  Robotics 
»     Cars,  Cranes,  Toys,  Etc. 

MOTOR  AND  GEARS 

The  heart  of  the  MB230  Workshop  is  the  B1Q0  Interface  Unit  which 
connects  to  all  types  of  sensors  and  is  able  to  control  lights,  motors, 
relays  and  other  external  devices  The  MB230  manual  contains 
suggestions  and  instructions  for  many  advanced  projects  such  as 
antenna  positioning  and  relay  control. 

Available  for  the  following  computers: 

Commodore  64  ($1 29.95},  Apple  2*,  2E  ($159.95). 

Atari  800  {$139.95). 

Coming  soon  for  ISM,  Amiga,  Atari  520ST. 

To  order  or  for  more  information  call  toil  free  1-800-824-2549. 
Cashier's  check,  Money  order,  VISA,  or  Mastercard  orders  accepted. 

Order  now  to  avoid  delay  I 

ALL  ORDERS  SHIPPED  UPS  BLUE 
AT  NO  EXTRA  CHARGE 


■&4 


MULTIBOTICS,  INC. 


2561   South  1560  West 
Woods  Cross,  Utah  34087 
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ETTERS 


from  page  12 

and  nail  to  keep  the  ham  bands 
totally  amateur. . .. 

JimWooddeHWASOFT 

Parker  AZ 

Tooth  and  nail  enough  to  get  the 


FCC  to  say 
guys. — Ed. 


Vro,"  Good  work, 


OPEN  LETTER 


Richard  Baldwin  W1RU 
President,  IARU 

Dear  Dick, 

The  December,  1985,  issue  of 
QST  features  a  fine  article, 
4  'Cruising  and  Amateur  Radio,"  in 
your  IARU  news  column.  In  addi- 
tion to  the  pirate  and  unlicensed 
operation  that  was  mentioned, 
there  are  several  other  unsavory 
aspects  of  "cruising"  that  should 
be  brought  to  light.  What  we  have 
is  the  erroneous  belief  it  is  not 
necessary  to  obtain  "express  per- 
mission" to  operate  amateur  gear 
sailing  or  anchored  in  another  na- 
tion's waters.  The  fact  that  our  li- 
censees aboard  sailboats  are 
most  vociferous  in  pushing  this 
concept  rather  than  being  passive 
participants  is  cause  for  alarm.  Af- 
ter communicating  with  hundreds 
of  ''cruisers/'  I  quickly  learned 
that  most  of  them  were  mainly 
drawn  toward  to  the  amateur 
spectrum  because  it  produces  a 
toll-free  telephone  communica- 
tion from  their  yacht  to  any  place 
in  the  world.  The  fact  that  most  of 
this  toll  avoidance  takes  place 
from  foreign  jurisdictions  certainly 
represents  a  clear  and  present 
danger  to  our  amateur  radio 
treaties. 

If  you  care  to  observe  the  daily 
spectrum  violations,  please  mon- 
itor 14.313  MHz  or  any  of  the 
many  "Mickey  Mouse"  nets  that 
you  listed  in  your  column.  With  the 
exception  of  a  few  Merchant  Ma- 
rine and  military  vessels,  not 
many  of  the  "cruisers"  ever  get 
on  the  air  while  actually  out  on  the 
high  seas  or  in  true  "international 
waters."  Seldom  do  "cruisers" 
ever  sail  out  of  sight  of  land  but 
rather  bump  along  coastlines  or 
from  island  to  island.  While  sail- 
ing, use  of  amateur  equipment  is 
rare  because  there  is  just  too 


much  activity  topside  to  permit 
ham-radio  use.  Most  of  the  phone 
patching  by  "cruisers"  is  evident 
while  they  luxuriate  in  a  foreign 
marina  close  to  all  the  entertain- 
ment- 
There  is  an  urgent  need  for  pro- 
amateur  groups  worldwide  to 
launch  a  positive  program  of  edu- 
cation and  encouragement  of  le- 
gal use  of  amateur  radio  aboard 
sailboats.  The  "net  junkies"  and 
"network  commanders"  should 
receive  the  hard  cold  facts  of  law 
when  they  contribute  to  the  nu- 
merous daily  sovereignty  viola- 
tions by  aiding  and  abetting  the 
cruising  violators  with  such  pa- 
tronizing statememnts  as:  "they 
must  be  underway"  or  "they  are 
Mickey  Mouse  off  Baja."  The  fact 
of  the  matter  is  that  when  a  vessel 
enters  a  country  it  remains  under 
that  country's  jurisdiction  until  the 
vessel  is  legally  cleared  cut.  Ex- 
cept for  a  few  cruise  ships  subject 
to  reciprocal  treaty,  each  boat 
must  be  cleared  out  to  a  foreign 
destination,  Many  "cruisers"  fos- 
ter the  ruse  that  they  are  "Mickey 
Mouse"  in  the  Bahamas  in  order 
to  allow  for  phone  patching  while 
they  are  actually  domiciled  on 
their  vessels  as  visitors  of  that 
country.  They  would  now  have  us 
believe  that  even  though  the  boat 
is  in  Bahamian  waters  and  their 
visa  is  in  effect,  that  by  some  mag- 
ic the  amateur  station  can  be  in- 
stantly transported  into  interna- 
tional limbo-land  by  saying  "we 
are  now  underway,"  The  bottom 
line  is  that  leaving  a  country's  ju- 
risdiction, if  done  legally,  involves 
more  than  a  mental  whim.  Please 
do  what  you  can  to  place  this  mat- 
ter before  the  IARU  and  ARRL 
for  a  consensus  and  appropriate 
action. 
73. 

Herbert  Schoenbohm  KV4FZ 
Christiansted  USVI 


MEDIEVAL  MEASURING 

The  comments  I  am  about  to 
make  are  inspired  by  articles  in 
your  magazine  and,  indeed,  other 
ham-radio  publications  in  the 
United  States. 

I  am  referring  to  the  continued 
use  of  the  "medieval"  imperial 
system  of  measurement  in  con- 
struction features,  antenna  de- 


signs, etc.  There  can  be  no  ex- 
cuse for  continuing  this  hodge- 
podge of  measurements  in  elec- 
tronics of  all  things,  a  science 
where  all  the  units  of  inductance, 
frequency,  etc.,  are  SI  ones 
(SI  =  International  Standard). 

Where,  for  example,  is  the  logic 
in  measuring  a  half-wave  dipole 
for  40  meters  in  feet? 

Also,  amateur  radio  is  sup- 
posed to  foster  communication 
amongst  people.  According  to  an 
article  in  the  Wall  Street  Journal, 
there  are  only  three  countries  ieft 
in  the  world  still  not  officially  metri- 
cated.  Guess  who?  Burma,  Bru- 
nei, and  the  United  States. 

Be  progressive— educate  your 
domestic  readers.  There  is  no  way 
of  pleasing  the  "imperial  lobby" 
by  the  consistent  use  of  imperial 
measures,  even  if  this  was  consid- 
ered desirable,  since  such  mea- 
sures do  not  exist  for  most  elec- 
tronic parameters  (thank  good* 
ness).  There  is  a  way  of  pleasing 
the  rest  of  us*  with  the  consistent 
use  of  SI  units. 

Perhaps  the  American  ama- 
teurs in  their  journals  would  care 
to  take  the  initiative?  Let  the  only 
feet  we  read  about  in  ham-radio 
magazines  be  attached  to  cabi- 
nets or  propping  up  the  editor,  and 
the  only  pounds  be  those  charged 
when  shopping  in  the  U.K. 

Ragnar  Otterstad 

LA5HE/OZ8RO 

Holte,  Denmark 


MIRAGE  IS  REAL 


How  often  have  you  purchased 
an  item  which  later  developed  a 
problem  and  getting  it  fixed  was 
an  even  bigger  problem?  Well,  re* 
joice!  There  is  a  manufacturer 
who  stands  behind  its  equipment. 

I  was  pleased  with  my  Mirage 
amplifier's  performance.  One 
day,  after  a  long-winded  QSO,  the 
power  amp  on  a  B3016  2m  amp 
quit  in  a  puff  of  smoke.  The  amp  is 
used  at  home  with  a  blower  to 
keep  it  cool  which,  considering  its 
good  heat  sink,  is  unnecessary 
but  helpful  for  long  key-down 
times. 

I  sent  the  unit,  which  was  a  cou- 
ple of  years  old,  in  for  repairs. 
Needless  to  say,  1  was  surprised 
to  have  it  returned  promptly  and 
with  NO  CHARGE  marked  on  the 
invoice.  I  had  expected  a  long  ex- 
change of  purchase  receipts,  tet- 
ters, charge-card  info,  and  the 
like,  What  a  nice  surprise  to  have 
a  warranty  repair  done  quickly 
and  without  a  quibble.  I  use  three 


of  their  amps,  two  at  home  and 
one  mobile,  and  have  found  them 
to  be  well  made  and  long  lasting 
even  in  the  100%  duty  cycle  of 
ATV  operation.  I  would  recom- 
mend Mirage  to  anyone  who 
wants  a  quality  product. 

Henry  B.  Ruh  KB9FO 
Chicago  IL 


ISHMOD  OUTRAGE 

My  subscription  to  73  just  ex- 
pired and  Tm  glad.  I  feel  that  l 
have  wasted  money  on  the  last 
18+  months  of  my  multi-year  sub- 
scription, I  used  to  look  forward  to 
receiving  73  every  month,  but  not 
anymore. 

Almost  two  years  ago,  in  the 
April  issue,  an  unfinished  arti- 
cle appeared  in  73,  entitled  "Ish- 
mod's  Journey/'  or  something 
like  that  ["Ishmod's  Journal," 
April,  1934].  It  was  continued  to 
a  nonexisting  page.  You  pulled 
the  same  stunt  in  last  Aprils  is- 
sue (which  I  received  a  few  weeks 
prior  to  April  Fools1  Day).  There 
have  been  mentions  of  Ishmod 
in  your  publisher's  column,  prais- 
ing the  author.  And  there  have 
been  letters  from  readers  re- 
garding "Ishmod"  with  the  re* 
sponse  continued  to  anoth- 
er nonexisting  page.  This  type 
of  reading  is  not  what  I  expect- 
ed from  73  when  I  subscribed 
many  years  ago.  I  realize  that 
change  is  necessary,  but  in  my 
opinion,  73  has  changed  for  the 
worse.  These  "Ishmod"  articles, 
in  my  opinion,  were  designed  as  a 
gimmick  to  get  readers  to  scruti- 
nize every  page  of  your  magazine 
looking  for  the  conclusion  to  the 
article  and  also  provide  your  ad- 
vertisers with  more  exposure  than 
usual 

I  do  not  get  the  insight  into  ham 
radio  that  I  used  to  from  73.  There 
are  fewer  and  fewer  articles  of  in- 
terest to  me  and  it  seems  like  few- 
er articles  in  general.  I  do  not  want 
to  go  into  more  detail  as  I  feel  that  I 
already  wasted  too  much  time  and 
money  on  73. 

Alan  H-  Carp  K1HLZ 

Natick  MA 

These  "fshmod"  articles,  in  our 
opinion,  were  designed  to  give 
73  's  readers  something  to  chuck- 
le over.  Maybe  you've  forgotten, 
but  ham  radio  is  supposed  to  be 
fun.  And  if  you'd  bother  to  com* 
pare  73  with  the  other  ham  rags, 
you'd  notice  that,  month  after 
month,  73  publishes  mom  arti- 
cles. Period.— KW10. 
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*  Coniroi  Basic  Inlerpreter  OfrChip 

*  Agic-Start  Opera  I  ion  Al  Power -On 

•Faal  IC-Bil  MuHiplyAndDiwide 

*  RS-232  Supports  CRT  1  Sena!  Link 

*  ?A  Bi  Diroclional  I/O  Linn«i8285At 

*  RAM  Memory  2 K  Expandable  To  16K 

*  Epffjm  Memory  Eipandabie  Tg  1  i.K 

*  BuiM  in  Eprom  Programrnei 

*  Parr  'Cpnlrnnm*  Pnnler  interlace 

*  Opitonai  Real  T^me Clock  wv  BackuD 


Pay  TV  Hardware  Inalallation  Kit  Blow  Out 

AaLowAa«2  95  -  S3  SO  Shipping  P»r  Unri 

All  Kits  Contain  5  F  Connectors   100  tf>  75 

OHM  fiakm  JGOOHM  Terimnai  Block  2  Ft 

?5  OHM  Patch  Cord  2  Fi  300  OHM  Imn  Lean 

Nylon  CetMe  Ti«s.  And  UHF  Antenna 

Model  *4  1  24  *2  95  include*  An  0* 

The  Above  Plus  25  Feet  Coaxal  CaO>e  4no 

Mounting  Hardware  Fa*  Jndoor  Wan  Ce*imq 

rnsiaiiaiion 

Model  ■  4680-1 2  95  includes  AH  Ol 

Tne  Aoove  Pius  25  Feel  Coaxal  Cable  And 

Attractive  Expandatue  Pole' V  Boll  For 

Easy  Indoor  Installation 

Model  «4o45-l3  95  Include*  An  Ol 

The  Above  Ptus  55  Feet  Coaxial  Cable  And 

Ail  Nuces-sarv  U  BoH  Haniwafy 


model  705    Digital  Multirneter 


eaunmai 

DC  VfXtae* 
AC  VflAaa* 
DCCiaaaM 
AC  Ct*n*"i 


lOOnV  bo  100OV 

ioomt  to  rsev      #r4 

OltfA    ID!    10*  **      * 

aifi  id  mug 


95 


UHF-TV  PREAMP 

lAs  leal ured  in  Raceo  Electronic*  March/ 
Mayajrlcies.  1982t 

ThrS  ir»i pensive  Antenna  fnGuntmd  pre 

amp  can  add  more  than  25  dfl  of  Qk*n  to 
your  systmm  Lots  of  sarrs/red  cusromers 
and  repeat  orders  for  rhts  fligh  guefrry  Jul, 
whttti  inciudBS  Sill  component  par  Is.  PC 
BD.  Case  Pa irerSupp'y am*  Beiun  §34  50 
AssemhKrd  Version  15  7  50 


TefW:  MICRO  MART  accepts  Vi«l  MC  3N)  lek&Vht  COD'S  Minimum  0,4*,  1(0  00  SNpptftQ— 
U  5  orders  S?00  Canada  and  atner  cotntnes  13  50  (include*  ins  1  Shipping  rait  adjusted  where 
NJ  residents  add  ft%  uits  tax 


■ICIi-flAIT  •  »  CEIT1M  IH    MaTNtLO   KJ  l7Nt  •  Hfl)  U44MI 


Please  send 
self'  addressed, 

stamped  envelope 

for  Micro-  Mart 's 

up-to-the-minute 
parts  specials. 


506  C*ntna/ 


oon 


H  J.  07000 
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Father's  Day  Special 


Call  Toll  Free  800-221  0860 


3-400Z $95,00 

3-500Z 95-00 

4-400A 98.00 

4CX250B 65.00 

572B 65.00 

811A   12.00 

813 36.00 

M2057 18,00 

6146B 8.95 

6360   7.15 


7360 $16.50 

6550A . 9.95 

8072 130,00 

8643    98.50 

8844 36.00 

8873  i 240.00 

8874   260.00 

8877    595,00 

8908   , . . , . 14.50 


6883B  .  > , 9.75 

Semiconductors 

MRF  245  $30.00      SD1088 $22.00 

MRF454 18.95      2N3055 ,75 

MRF 455 15.00      2N6084 , . .  13.75 

MRF 644  ...27.50 

RF  Connectors 
PL259 10/$4.95      M358 $2.50  ea. 


PL258   . .  10/8.95 

UG175/176 10/1.60 

UG255/U  +  +  +  ....  2.50 ea. 
UG273/U  2.25  ea, 


M359 1.75 ea. 

Type  "NM  Twist  on 

(RG8/u) .., $4.75 ea. 

Minimum  Order  $50.00 


CeCo 


Allow  $3.00  min.  for  UPS  charges      ^« 


COMMUNICATIONSJnc. 

2115  Avenue  X  Brooklyn,  NY  11235 

StRVtNG  FHF  INDUSTRY  SINCE   19??  Phone  (718)  646-6300 

Can  CECO  For  Your  CCTV  Security  And  Color  Production  Requirements 


DEALER  DIRECTORY 


Font  ana  CA 

Complete  lines  ICOMH  DtnTmn,  Ten-Tec. 
Mirage,  Cubic,  Lunar  ,  ovtf  4000  clettmnic 
products  for  hobby Lsi+  technician,  expert 
menrer,  Also  CB  radio  ,  land-mobile. 
Fontaiui  Ejeeironic-S,  S628  Sterna  Ave., 
Fontm  CA  923J5t  822-771 Q. 

Sao  Jose  CA 

Bay  Area's  newest  ainaicur  radio  store.  New 
&  used  amateur  radio  sales  &  service,  We 
feature  Kenwood,  TCOM.  Azdcn,  Yaesu, 
Ten-Tec,  Saiitee  &.  many  more.  Shaver  Ra- 
dio, Inc.,  1775 A  S.  Winchester  Blvd., 
Campbell  CA  95008,  370-6665, 

Littleton  MA 

The  reliable  ham  store  serving  NE.  Full  line 
of  JCOM  &  Kenwood,  Drake,  Daiwa.  &ScW 
accessories.  Curtis.  &  Trac  fceyers.  Larscnh 
Hustler,,  Tdex/Hy<jain  products  Mirage 
amps.,  Astron  P.S.,  Alpha  Delta  protectors. 
ARRL  &  Kantromcs  insirtiirtion  aids.  Whis- 
tler radar  detectors,  Full  line  of  coax  fillings. 
TEL-COM  Electronic  GHnmutiicatlurLs, 
675  Great  Rd.  (RL  i!9)<  Littleton  MA 
014*0. 4SA-JMO0/3<MO. 


Preston  ID 

Ross  WB7BYZ  has  the  largest  stock  of  ama- 
teur gear  in  the  Intcrrrumnlaiii  West  and  the 
best  prices,  Call  me  for  all  your  ham  needs 
Ross  Distributing,  78  So.  Stale,  Preston  ID 
83263.  H52-0S3O, 


New  Castle  DE 

Factory  authorized  dealer!  Yacau,  (COM, 
Ten-Tec,  KDK,  Kenwood,  AEA+  Kantron- 
ics,  5a  nice.  Full  tine  of  accessories.  No  sales 
tax  in  Delaware.  One  mile  off  1-95,  Dela- 
ware Amateur  Supply,  71  Meadow  Road, 
New  Castle  DE  19720, J2&-7728. 


Derry  NH 

Serving  the  ham  community  with  new  and 
used  equipment.  We  stock  and  service  most 
major  lines;:  AEA,  Astron,  MW,  Cushcraft. 
Encomm,  HyQun,  Musi  lee,  ICOM.  Ken- 
wood, KLM,  Larson,  Mirage,  Mosley; 
books,  rotors*  cable  and  connectors.  Busi- 
ness hours  Mon. -Sal.  I 0-5.  Thursday  10-9 
Closed  Sun. /Holidays,  Rlvendell  Elect ron- 
ks,  8  Londonderry  kotid,  Derry,  NH 
O303S*  4J4-5371. 


DEALERS 

Your  company  name  and  message  can  contain  up  to  25  wordi  for  as  little  as  $150 
yearly  (prepaid),  or  $15  per  month  (prepaid  quarterly).  No  mention  of  mail-order 
business  or  area  code  permitted.  Directory  text  and  payment  must  reach  us  60  days 
in  advance  of  publication.  For  example,  advertising  for  the  August  '86  issue  must 
be  in  our  hands  by  June  1st.  Mail  to  73  Amateur  Radio .  WGE  Center,  Peterbor- 
ough, NH  03458-1  m.  ATTN:  Hope  Currier. 


ROPAGATION 


Jifn  Gray  W1XU 
73  Staff1 
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G=Good,  F  =  Fair,  P= Poor. 

Look  for  some  disturbances  in  magnetic  field  between  5th  and  10th 
with  possible  storm  levels;  also  possible  6-  and  2-meter  openings  in 
this  period.  Again,  between  the  27th  and  30th  look  for  active  mag- 
netic field  conditions  and  generally  poor  propagation  on  HF,  LF, 
andVHF. 
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SEND  25$ 

FOR  OUR 
COMPETITIVE 

PRICE* 

SHEET 


Amateur] 

Communications) 

2317  Vance  Jackson  Rd 
San  Antonio  TX  73213 
(512)  734  7793 


Hours: 


Mnn-Fri 
i   ■••■'  .*m-5:0Q    pin 

Sdl  -C5T 
9:0(1  dfll-2  00    pfrt 


VJ: 


COMPUTER  PROGRAMS 
AIO  IN  RADIO 
FREQUENCY  DESIGN 

The  RF  Notes  Kites  of  Design  Aid  pro* 
grams  can  help  in  soMnjj  eVtry  day  RF 
Rngin-eering  problems.  Intended  as  inex- 
pensive tooLs.  these  programs  aid  in  cir- 
cuit design  as  well  as  serve  as  a  pOWur 
I  ui  source  reference  material. 
RF  Notes  1  |ForCb»!WKtor*C**/m,  S*-S4P  and  IBM  PC, 
PCXT.  PC  AT.  PCjr. }  This  program  can  aid  in  Mixer  Cross  Product 
evaluations.  Resonant  Cireuir  design.  Filter  design,  Microstrlpand 
striptine  design  and  more-  Price  for  C-64  is  i  65,00.  For  IBM  the 
price  is  $57.00. 

RF  Notes  2  [For  IBM  FCf  PCXT,  PCAT,  PCjr,  only)  will  assist  in 
impedance  Matching,  cirotu t  design,  Inductor  design  ^including 
Toroidsf,  Capacitor ».- valuation..  Attenuator  Pad  design  and  more 
Price  is  165.00 

RF  Notes  3  (For  WM  PC,  PCXTr  PCAT,  PCjr.  owr> 1  This  pro- 
gram is  a  very  powerful  aid  to  Che  design  of  Buttprwnrth  response 
Filters.  Low  Pass,  High  Pass.  Band  Pass,  and  Band  Reject  configura- 
tions nut  lo  the  7th  order  are  covered..  Provides  circuit  constants., 
schematic  diagrams,  and  much  more.  Price  is  $85.00. 
Add  SH.00  each  shipping  Si  handling.  The  IBM  environment  is  PC 
DOS  2. 1 ,  Graphics  card  required.  Send  Check  or  MO,  or  wrlle  to; 

RF  Enterprises  ic 

P.O.Box  4042, 
Diamond  Bar,  C A.  91765 
714-594-B741 


Crystal 
t  Filters 


For  most  Ham  Rigs  from; 
KENWOOD  -  YAESU  -  HEATHKIT 

Also  DRAKE  R-4C/7  Line,  COLLINS  75S3-B/C. 
and  ICOM  (FL44A  Twin  Only) 

Finest  8-pole  Construction 
ALL  POPULAR  TYPES  IN  STOCK 

CW  -  SSB  -  AM 

Phone  for  Information  or  to  Order. 

VfSA/MC  or  COD  accepted, 

FOX-TANGO  Corp. 

Box  15944,  W.  Palm  Bch,  FL  33416 
Telephone:  (305)  683-9587 


European  Agent:  INGOIMPLX  Postladi  3449,  D-B07D  tagolslacl. 


^5B 


ALL  BAND  TRAP 
SLOPER" ANTENNAS ! 


FULL  COVERAGE!    ALL  BANDS t  AUTOMA- 
TIC SELECTION  wlthPfiOVEN  Weatherproof 
r  scaled     Traps      *     IS  Ga      Copper  we  Id      Wire: 
GROUND  MOUNT  SLOPERS  -   No    Radian 
needed!  Ground  to  rod    or  imuae  wfrtcrfiut.Eli 
Connect  Top  lo   Trees,  ButltMnfls,  Pol**,  fttfc  it 
ANY  angle  from  Slralghtup  to  60  decrees  for 
excftltent      "SLOPES"     OX     Antsnne  Gain  or 
bend  it     anywhere    you  need  tol      200Q  W*ti 
PEP   lnpuir     ma*.     Pormaneot  or  portable  Use 
nstaris    in    to  minutes.      SMALL     -    NEAT- 
ALMOST  INVISABLE  -  No  one  will  Know  you 
have  a  Hl-Power  OX  Anttnnt.    Id*»l  Far  CQNP'Oj  APART- 
MENTS- RESTRICTED  AREAS  -  Pre-tune4  for  2-1  or  leas 
SWR  over  ALL  band*    (except  80-160-300kc)      No  adjust- 
ment* needed  -  EVER.  COMPLETELY  ASSEMBLED,  with 
SO  ft  RG-5SU   Cos*  laedllr*  and  PL2S9  connector-     Built 
In  lighten  arrester      -      ready     tonoOhiipl     FULL     INSTRUC- 
TIONS! 

No-  10BOS  -  9G-40-20.45-1Q—  T  trap       49  ft- S49.95 

No-  10*Q£ 40-20-15-10  —    1   trap       26  ft.- *4fl.95 

No.   1U2DS 2CM5-1G 1    trap        13  ft. $47,95 

No.  10  IS  S-I60-60-40-2O-15-10  -2  br*D*  B3  ft.  -  ST9/95 
SEND  FULL  PRICE  FOR  PP  DEL  IN  USA  <CantLda  \&  $5,00 
extra  for  posi*g«  etoj  or  order  us  In  p  VISA,  MASCARD- 
AMER  EXP-  Gl*«  Number  Ex  Date-  Ph  1-306-236^5333 
weakdfcya.  We  ship  In  2-3  tfay*{P«r  Cxa  14  days)  Guirantead 
1  yr  -  lO  day  money  bach  trial,  ,  -irj 

WESTERN  ELECTRONICS  ^Jy 

Dept-    A7  Kearney.    Nebraita  60347 


There  are  two  ways  you  can 
operate  an  amateur  dual  band 
UHF/  VHF  radio:  you  can  go 
through  the  extra  expense  and 
bother  of  using  two  antennas , . 
or,  you  can  install  the  new 
Larsen  2/70 — the  single 
antenna  that  brings  you  both 
bands. 

The  Larsen  2  /  70  blends  a 
half- wave  element  for  2-meter 
(144-  148MHz)  amateur  band 
and  collinear  elements  for 
70cm  (440-4 50MHz)  amateur 
band.  One  antenna  serves  both 
bands,  and  is  available  with 
three  different  mounts  for  any 
mobile  needs. 

The  self-resonant  design  of 
the  Larsen  2/70  allows  mast 


applications  for  vessels  and 
base  stations  outfitted  with 
standard  Larsen  BSA-K  hard- 
ware. With  or  without  a  ground 
plane,  the  Larsen  2/70  gives 
you  the  highest  performance 
attainable,  whether  you  are 
using  a  dual  band  radio  or  two 
separate  radios* 

If  your  radio  does  not  have 
a  built-in  band  splitter,  we  can 
even  provide  that. 

Performance , . .  savings  ; . . 
convenience . . .  and  a  no- 
nonsense  warranty — four 
great  reasons  for  banding 
together  with  the  Larsen 
2/70.  See  your  favorite 
amateur  dealer  or  write  for  a 
free  catalog  today. 


Larsen  Antennas 


The  Amateur's  Professional 


lm 


^23 


See  your  favorite  amateur  dealer  or  write  for  a  free  amateur  catalog. 

IN  USA:  Larsen  Electronics.  Inc. 711611  N,E.  50th  Ave  /RO.  Box  1799 /Vancouver,  WA  98666/206-573-2722 
IN  CANADA:  Canadian  Larsen  Eteciromcs,  Ltd 7 143  West  6th  Ave  /Vancouver,  B  C  V5Y  IK3/ 604 -872 -85 17 

LARSEN*  KGLROD*  AND  KsjLDUCKlE*  ARE  REGISTERED  TRADEMARKS  OF  LARSEN  ELECTRONICS.  INC 
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Call  Toll  Free  —  Sam  -  6pm  Mon,  -  Fri.  ,  9am  -  2pm  Sat, 
In  Missouri  Call  — 816-741-6118 


WT7H 


he 


102  N  W  Business  Paf  k  Lane,  Kansas  City.  MO  64150  816-  741-8118 


TRADE  INS  ACCEPTED 

MasterCard  —  VISA  —  COD  Welcome 


m 

> 


KENWOOD 


llllllll  I,.  JIIIIIIHU. 


:;> 


TS940S 


llDX-cellence" 


KENWOOD 


I- 


TS-440S 


"DX-CitiHg" 


•  Programmable  Scanning 

•  High  Siability,  Dual  Digital  VFO's 

•  40  Channel  Memory 

•  General  Covera&e  Receiver 


■100%  Duty  Cycle 
*  100  Memories 
•Direct  Keyboard  Entry 
■Optional  Built-in  AT 

On  Sale  Now,  Call  For  Price! 


^"y * 


^^t&ZSJK&tete-MK 


*4*MMMtatt*« 


KENWOOD 


TM2570 


ALL  NEW' 


^_^^^^^ 


rjy <•  v. <• .--■■  ■• . i v-jO"-*- •■  >:■■•. .  '.v  ■  ■■  ■■  ^*.- 


First  70  Watt  FM  Mobile 

First  Wkth  Memory  &  Auto  Dialer 

23 Channel  Memory 

Front  Panel  Programmable C1TGSS 


MWMMIMliaiHiHHMM 


ii«j,»Hiiliii'i«i    jn. I.HII,  1^    ^i. 


mm* 


KENWOOD 

TR2600  special- 

•  2.5  VW300  MW  2  Meter  HT 
•LCD  Readout 

•  10  Memories 

•  Band  And  Memory  Scan 


as* 


FT-757GX 


•  AH  Mode  Transceiver 

•  Dual  VFO's 

•  Full  Break^inCW 

•  100%  Duty  Cycle 


Yaesu  gets 
you  there" 


•  Duo-Band  Full  Duplex 

•  25  Watt 

•  144/430  MHz 


TH-21AT 

"THE 
Smallest  HT" 

■  Compact 
Pocket  Size 

•  1  Watt 

•  Optional 
500mA 

Battery 


FRG-9600 


;. 


':;• 


ICOM 


IC-735  new 

*  HF  Transceiver 

*  Ultra  Compact  Mobile 

*  Simplified  Front  Panel 

*  Continuously  Adjustable 
output  Power  up  10 100  Watts 


ICOM 


IC-751A 


One  Year  Warranty '  " 


•100  KHz -30  MHz 

■  FM  Standard 

*  32  Memories 

■  GSK  (Nominal  Speed  40  WPM) 


ICOM 


FT209RH 

'Powerful  HTIP 

•  S  Watts 

•  10  Memories 

•  LCD  Readout 
■  Battery  Saver 


>vafcJ_M ;  :_■:  :■.:■>  ■  ■■■»■.;  : :  :■:■:  :■   ■■  >  ■ 


IC-27A  "Call  for  Pr- 

•25  Watts 

•  312  PL  Frequencies 
•9  Memories 

•  Scanning 


ice 


'•  >'.f  ;.^:: 


Kantronics 

PACKET  COMMUNICATOR 


*  Fully  Assembled 
«  One  Year  Warranty 
•RS-232  Compatible 
Port 


:&mmmK 


.    I-*.     I.     I        VI      >    (■  l-J.         ■ 
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ALR-206T 

L|More  For  Your  Money" 
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ICOM 


IC-2AT 

•  rjTMF  Pad 

•  15  Watts 

•  Thumbwheel 
f  req.  selector 
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IC-02AT 

•  DTMF  Direct 
Keyboard  Entry 

•  3  Watts  Standard 
•5  Watts  Optional 
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Completely 
Programmable 
From 

Microphone 
25  Watt 


ALM-203 

•  5Watt 

•  Su  baud  ible  Tone 

•  10  Memories 

•  Built-in  ,LS"  meter 


■■ 


Antenna  Sale 


Ken  Pro 


Hy-Gain  On  Sale  Now 
Hustler  25%  Off  Mobile 
Cushcraft 
KLM 

Butternut    HF6V 
HF2V 
AEA  444  Sr. 

Avanti        1S1,3G 
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AM-6000G  -  $109.00 


ASTROIM 

CORPORATION 


Power  Supply 

RS7A $48 

RS12A S68 

RS20A $68 

RS20M $105 

VSSOM $125 

RS35A $133 

RS35M $149 

VS35M $155 

RS50A $139 

RS50M $215 

RM50A ,$21S 

VS50M $229 


HUSTLER 


■■Waaaaaaaal 


HYGAIN 


ajtftfagajBMaaaaaaaaaaaaM 


ICOM 


■ 


OST  ORDERS  SHIPPED  SAME  DAY 


:CLE  ffi  ON  READER  SERVICE  CARD 
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KANTRONICS 


KDK 


;jt- 


-,'.'»« 


£_     U    Lr 


YA 


FT-7S7GX 


CAT 


SVETEM 
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Celebrate  your  buying  decision 


with  the  money  you  ve  saved 


When  it  comes  to  getting 
maximum  HF  performance 
for  vour  dollar  the  choice  is  clear 
Yaesu  s  FF757GX. 

Nowhere  else  will  vou  find 
so  many  HF  features  packed  into  one 
compact,  mobile-ready  package.  At  a 
jrice  that's  got  the  competition 
jaffled, 

For  starters,  each  757 
includes  an  electronic  keyer.  600-Hz 
CW  filter.  AM  and  FM  modes.  AF 
speech  processor.  And  a  25-kHz 


marker  generator.  All  at  no  extra 
charge. 

And  working  the  I  )X  has 
never  been  easier  with  dual  VFQs. 
single-button  VFO/  memory  swap  for 
;p!  it-frequency  operation,  eight 


memories,  and  push-button  quick 
memorv  and  band  scan. 

r 

The  757  also  lets  you  listen 
from  S00  kHz  to  30  MHz  with  its 
high-performance  general  coverage 
receiver  The  transmitter  covers  160 
through  10  meters,  including  the 
newWARC  bands,  with  100  watts  out- 
put on  sideband,  FM  and  CW 

CW  buffs  will  enjoy  the 
delights  of  till  QSK  operation.  Plus 
the  missive  heatsink  and  duct-flow 
cooling  system  allow  continuous 
R'lTY  operation  for  up  to  30  minutes. 
I  se  the  FFvHD  heavy-duty  power 
supply  option  for  continuous- duty 
applications. 

And  of  course,  there  s  the 
757's  highly  attractive  price.  Its  the 


perfect  way  to  gel  all  the  HF  perfor- 
mance vou  desire,  with  monev  left 
am  to  apply  toward  other  ham  gear 
Perhaps  a  power  supply  for  base  sta- 
tion use  An  antenna  or  antenna 
tuner  Or  whatever  else  makes  your 
operation  complete- 
So  ask  your  dealer  today 
about  Yaesu \  FT757GX  The  most 
celebrated  HF  price/performer  on 
the  air  ^40 


\aesu  I SA 

r2 10  Edwards  Road.  Cemtos 

CAffi®  (2Q)4042700 

Yaesu  Cincinnati Senice  Center 

9070  Gold  Park  Dritv,  Hamilton 

OH  4  5011  (513)  $74*3100 


Prices  and  specifications  tttbjkct  ta  duai^c  without  wit  tec  Contact yottrYaesu  deukr  regarding  MARS  operation. 


, . .  pacesetter  in  Amateur  radio 
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TS-440S 


DX-citing!" 


Compact  high  performance  HF  transceiver 
with  general  coverage  receiver 


Kenwood's  advanced  digital  know-how 
brings  Amateurs  world-wide  "big-rig" 
performance  in  a  compact  package.  We 
call  it  "Digital  DX -citemenT  -that  special 
feeling  you  get  every  time  you  turn  the 
power  on! 

•  Covers  All  Amateur  bands 
General  coverage  receiver  tunes  from 
100  kHz-30  MHz.  Easily  modified  for 
HFMARS  operation, 

•  Direct  keyboard  entry  of  frequency 

•  All  modes  built-in 
USBfLSB,CWPAM,Flv1, 
and  AFSK.  Mode 
selection  is  verified  in 
Morse  Code. 

•  Built-in  automatic 
antenna  tuner 
(optional) 
Covers  80-10  meters. 

•  VS-1  voice  synthe- 
sizer (optional) 


•  Superior  receiver  dynamic  range 
Kenwood  DynaMix"  high  sensitivity  direct 
mixing  system  ensures  true  102  d8  receiver 
dynamic  range,  (500  Hz  bandwidth  on  20  m) 

•  100%  duty  cycle  transmitter 

Super  efficient  cooling  permits  continuous 
key-down  for  periods  exceeding  one  hour. 
RF  input  power  is  rated  at  200  W  PEP  on 
SSB,  200  W  DC  on  CW,  AFSK,  FM,  and  110 
W  DC  AM.  (The  PS-50  power  supply  IS 
needed  for  continuous  duty,) 


•  Adjustable  dial  torque 

•  100  memory  channels 
Frequency  and  mode  may  be  stored  in 
10  groups  of  10  channels  each.  Spirt  fre~ 
quencies  may  be  stored  in  10  channels 
for  repeater  operation. 

•  TU-8  CTCSS  unit  (optional) 

Subtone  is  memorized  when  TU -8  is  installed, 

•  Superb  interference  reduction 

IF  shift  tuneable  notch  filter,  noise  blanker, 
alf-mode  squelch,  RF  attenuator,  RIT/XIT, 
and  optional  filters  fight  QRM. 

•  MC-42S  UP/DOWN  mic.  included 

•  Computer  interface  port 

■  5  IF  filter  functions 

•  Dual  SSB  IF  filtering 

A  built-in  SSB  filter  is 
standard.  When  an 
optional  SSB  filter 
(YK^88S  or  YK-88SN}  is 
installed,  dual  filtering 
is  provided. 

*  VOX,  full  or  semi 
break-in  CW;  AMTOR 
compatible. 


Optional  accessories: 

•  AT-440  internal  auto,  antenna  tuner  (80  ttt  — 10  m) 

•  AT-250  external  auto  tuner  (160  m-10m] 

•  AT- 130  compact  mobile  antenna  tuner  (160  m— 
10  m)  •  IF-232C/IC-1Q  level  translator  and  modem 
IC  kit  *  PS-50  heavy  duty  power  supply  •  PS -430/ 
PS-30  DC  power  supply  *  SP-430  external 
speaker  *  MB-430  mobile  mounting  bracket 

•  YK -SeC/eSCN  500  Hz/270  Hz  ON  filters  ■  YK-88S- 
8BSN  2-4  kHz/1. 8  kHz  SSB  filters  •  MC-60A/80/85 
desk  microphones*  MC-55  (8P)  mobile  mcro- 
pnone  *  HS-4/5/6/7  headphones  •  SP-40/50 
mobile  speakers  •  MA-5A/P-1  HF  5  band  mobile 
helical  antenna  and  bumper  mount  *TL-922A 

2  kw  PEP  tinea?  amplifier*  SM^220  station  monitor 

•  VS-1  voice  synthesizer  *  SW-1OCW20OA/2G0Q 
SWR/power  meters  *  TU-8  CTCSS  tone  unit 

•  PG^2C  extra  DC  cable. 


Kenwood  takes  you 
from  HF  to  OSCAR! 
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Complete  service  manuals  are  available  tor  all 
(no-Kenwood  iransce wets  and  most  accessories. 
Specifications  ana  prices  are  subject  to  change  without 
nottce  or  obligation. 


KENWOOD 


TRIO-KENWOOD  COMMUNICATIONS 
1111  West  Walnut  Street 
Complon.  California  90220 


